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(54) DRIVING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE AND ELECTRONIC 
EQUIPMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To attain prevention of 
flickering in a picture or improvement in the non- 
uniformity of display by providing the term of inverting 
the polarity of a voltage to be applied to respective 
pixels on a scanning line in respect to the adjacent 
scanning line and the term of making the polarity equal 
within one frame period. 

SOLUTION: In a first frame IF. first of all, interlaced 
scanning is performed in a first field If for each of gate 
lines Y1, Y5. Y9...Yn-3 and each of four lines, selection is 
performed and writing is executed. On the gate lines Y1 
and Y9, writing is performed with the positive polarity 
and on the gate lines Y5...Yn-3, writing is performed with 
the negative polarity. Thus, the polarity of a writing 
voltage is successively selected while being inverted by 
interlaced scanning for each of four lines. Concerning 
the voltage to be applied to the respective pixels on the 
respective gate lines, the period of a polarity inverted 
from the voltage applied to the respective upper and 
lower adjacent pixels exists only at one part of the entire voltage applying period and in the 
remaining period, the polarity can be made equal. Thus, the generation of discrination line can 
be reduced and improvement in contrast and luminance is enabled. 
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* NOTICES * 

Japan Patent OfiSce is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The polarity of the electrical potential 
difference impressed to each pixel on the 1st 
scanning line in the liquid crystal display of the 
active -matrix mold which prepared the switching 
element in each pixel is the actuation approach of 
the liquid crystal display characterized by to have 
the 2nd period used as the 1st period which serves 
as reversed polarity on the basis of the potential of 
a common electrode, and like pole nature to the 
polarity of the electrical potential difference 
impressed to each pixel on said 1st scanning line 
and the adjoining scanning line in an one firame 
period. 

[Claim 2] The actuation approach of the hquid 
crystal display according to claim 1 characterized 
by comparing the electrical potential difference 
impressed to each pixel on the 1st scanning line 
with the electrical potential difference impressed 
to each pixel on the scanning Une of the both sides 
of the 1st scanning line, and the sum total of said 
1st period becoming almost the same to every 
scanning line. 

[Claim 3] It is the actuation approach of the hquid 
crystal display according to claim 1 to 2 which 
divides an one -frame period into the sub period of 
N (N is two or more integers) individual, and is 
characterized by each sub period .reversing the 
polarity of applied voltage for every scan period 
with a jump for every N scanning line. 
[Claim 4] It is the actuation approach of the liquid 
crystal display according to claim 3 which divides 
an one-frame period into the sub period of N 
(integer of 2<=N<=32) individual, and is 
characterized by each sub period reversing the 
polarity of apphed voltage for every scan period 
with a jump for every N scanning line. 
[Claim 5] The actuation approach of the Liquid 
crystal display according to claim 3 characterized 
by replacing the sequence of the scanning line 
scanned for said every sub selection period. 
[Claim 6] The actuation approach of a liquid 
crystal display given in five from claim 1 
characterized by the polarity of the electrical 
potential difference impressed to each pixel on the 
same scanning line being the same. 
[Claim 7] The polarity of the electrical potential 
difference impressed to each pixel on the same 



scanning line is the actuation approach of a hquid 
crystal display given in five from claim 1 
characterized by being reversed polarity on the 
basis of the potential of a common electrode every 
[ every pixel and ] 2 pixels. 

[Claim 8] Electronic equipment characterized by 
having a liquid crystal display using the actuation 
approach given in seven from claim 1. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to 
the actuation approach of the hquid crystal 
display of an active matrix especially about the 
actuation approach of a liquid crystal display. 
Moreover, it is related with electronic equipment 
equipped with the liquid crystal display using the 
actuation approach of the hquid crystal display of 
an active matrix, and its liquid crystal display. 
[0002] 

[Description of the Prior Art] There is the 
actuation approach which is indicated by 
JP,5-29916,B as the actuation approach of the 
liquid crystal display of the conventional active 
matrix. 

[0003] This actuation approach is the actuation 
approaches, like the approach of making reverse 
the polarity of the electrical potential difference 
impressed to each pixel for every scaiming line as 
(a) of drawing 9 shows, and the polarity of the 
electrical potential difference impressed to each 
pixel ias (b) shows make it reverse into next doors. 
This actuation approach sets prevention of 
CHIRATSUKI of a screen, the improvement of 
display nonuniformity, etc. as the main objects. 

[0004] ■^r..^■:■...■ ::. - ...... v; , 

[Problem(s) to be Solved by the Invention] In the 
case of such an actuation apprdacK,' " when the 
polarity of the electrical potential difference 
impressed to the pixel of next doors is reverse as 
shown in drawing 8 R> 8 since the electrical 
potential difference impressed to the pixel of next 
doors becomes reversed polarity in almost all the 
periods of an one-frame period, a disclination Une 
will occur. 

[0005] for example, the configuration of the 
high-reflective -liquid-crystal light valve shown in 
drawing 7 71 -- a polarization means and 72 - 
the orientation film and 77 by the silicon substrate 
[ a glass substrate and 73 ] [ a transparent 
electrode and 74 ] [ the orientation film and 75 ] 
[ liquid crystal and 76 ] A circuit as shown on this 
silicon substrate 77 at drawing 6 is constituted, 
and a dielectric constant anisotropy puts a 
negative nematic liquid crystal into a dip vertical 
orientation eel, and liquid crystal 75 makes an 
example the case in the liquid crystal mode which 
becomes dark in the condition of not impressing 
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an electrical potential difference to liquid crystal, 
and explains it. 

[0006] Impressing and white -displaying ON state 
voltage on each pixel, the disclination line 
generated when the polarity of the electrical 
potential difference impressed to the pixel of next 
doors is reverse becomes dark. The situation of 
this disclination line generating is shown in 
drawing 8 . 81-84 express each pixel and + and - 
express the polarity of the electrical potential 
difference currently impressed to each pixel. And 
85-88 express the situation of generating of the 
disclination hne generated in each pixel. Thus, a 
dark disclination line will occur near the 
borderline of each pixel. This discUnation line will 
cause image quality lowering, such as lowering of 
contrast, and lowering of brightness. 
[0007] And if highly minute-ization progresses like 
recently , and the size which is 1 pixel becomes 
small, the rate of the generating area of a 
disclination hne to pixel area wiQ increase, and 
deterioration of image quality will become more 
serious. 

[0008] Especially the light valve used for a hquid 
crystal projector etc. has a small screen size, and 
since highly minute-ization is demanded, it tends 
to be influenced too many. Also in it, in the case of 
the liquid crystal light valve of a reflective mold as 
shown in JP,9-286814,A, the clearance between 
each pixel is small, moreover, since pixel size is 
also small, the effect of a disclination line wiQ be 
large and image quality will also deteriorate. 
[0009] Moreover, although the polarity of the 
electrical potential difference impressed to all 
pixels can be made the same and only polar 
reversal for every frame can alsa be carried out in 
order not to generate a disclination line, 
CHIRATSUKI will occur: 
[0010] 

[Means for Solving the Problem] The polarity of 
the electrical potential difference which impresses 
a liquid crystal display according to claim 1 to 
each pixel on the 1st scanning hne in the hquid 
crystal display of the active-matrix mold which 
prepared the switching element in each pixel It is 
characterized by having the 2nd period used as 
the 1st period which serves as reversed polarity on 
the basis of the potential of a common electrode, 
and like -pole nature to the polarity of the 
electrical potential difference impressed to each 
pixel on said 1st scanning line and the adjoining 
scanning line in an one -frame period. 
[00 11] According to the above-mentioned 
configuration, generating of the disclination line 
generated when the polarity of the electrical 
poteiitial difference impressed to the adjoining 
pixel is reverse can be reduced, and it has the 
effectiveness that the brightness and contrast of a 



liquid crystal display can be improved. 
[0012] A liquid crystal display according to claim 2 
compares the electrical potential difference 
impressed to each pixel on the 1st scanning line 
with the electrical potential difference impressed 
to each pixel on the scanning line of the both sides 
of the 1st scanning line, and is characterized by 
the sum total of said 1st period becoming almost 
the same to every scanning line. 
[G013] According to the above-mentioned 
configuration, generating of the disclination line 
generated when the polarity of the electrical 
potential difference impressed to the adjoining 
pixel is reverse can be reduced, and it has the 
effectiveness that the brightness and contrast of a 
hquid crystal display can be improved. 
[0014] A liquid crystal display according to claim 8 
divides an one-firame period into the sub period of 
N (N is two or more integers) individual, and each 
sub period is characterized by reversing the 
polarity of applied voltage for every scan period 
with a jump for every N scanning hne. 
[0015] According to the above-mentioned 
configuration, generating of the dischnation line 
generated when the polarity of the electrical 
potential difference impressed to the adjoining 
pixel is reverse can be reduced, and it has the 
effectiveness that the brightness and contrast of a 
hquid crystal display can be improved. 
[0016] A liquid crystal display according to claim 4 
divides an one frame period into the sub period of 
N (integer of 2<=N<=32) individual, and each sub 
period is characterized by reversing the polarity of 
applied voltage for every scan period with a jump 
for every N scanning line. 

[0017] • ^ According - to tiie • above-mentioned 
configuration, generating, of the dischnation line 
genera:te'd- when the polarity of the electrical 
potential difference impressed to the adjoining 
pixel is reverse can be reduced, and it has the 
effectiveness that it can improve and optimization 
of a control circuit can also do the brightness and 
contrast of a Uquid crystal display. 
[0018] A liquid crystal display according to claim 5 
is characterized by replacing the sequence of the 
scanning line scanned for said every sub selection 
period. 

[0019] According to the above-mentioned 
configuration, generating of the disclination line 
generated when the polarity of the electrical 
potential difference impressed to the adjoining 
pixel is reverse can be reduced, and it has the 
effectiveness that it can improve and reduction of 
CHIRATSUKI can also do the brightness and 
contrast of a liquid crystal display. 
[0020] A liquid crystal display according to claim 6 
is characterized by the polarity of the electrical 
potential difference impressed to each pixel on the 
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same scanning line being the same. 
[0021] According to the above-mentioned 
configuration, generating of the disclination line 
generated when the polarity of the electrical 
potential difference impressed to the adjoining 
pixel is reverse can be reduced, and it has the 
effectiveness that the brightness and contrast of a 
liquid crystal display can be improved. 
[0022] The polarity of the electrical potential 
difference which impresses a hquid crystal display 
according to claim 7 to each pixel on the same 
scanning line is characterized by being reversed 
polarity on the basis of the potential of a common 
electrode every [ every pixel and ] 2 pixels. 
[0023] According to the above-mentioned 
configuration, generating of the disclination line 
generated when the polarity of the electrical 
potential difference impressed to the adjoining 
pixel is reverse can be reduced, and it has the 
effectiveness that it can improve and reduction of 
CHIRATSUKI can also do the brightness and 
contrast of a hquid crystal display. 
[0024] Electronic equipment according to claim 8 
is characterized by having the liquid crystal 
display which used the actuation approach given 
in seven firom claim 1. 

[0025] According to the above-mentioned 
configuration, it has the effectiveness that it is 
bright, contrast is high, it is legible, and the high 
electronic equipment of display quality can be 
offered. 
[0026] 

[Embodiment of the Invention] Hereafter, the 
operation gestalt of this invention is explained 
based on a drawing. 

[0027] Ixt^ addition;- tJiis examples 1-6 are tie 
active matrices which prepared the transistor in 
each pixel, as shown in drawing 6 , and they raise 
and explain to an example the 
high reflective-hquid'crystal Ught valve shown in 
drawing 7 . 

[0028] drawing in which 601 of drawing 6 (a) 
shows an example of the equal circuit of the pixel 
section it is - 602 a transistor - it is -- 603 - 
liquid crystal and 607 show retention volume and 
608 shows [ the gate of a transistor, and 604 / the 
source of a transistor, and 605 / the drain of a 
transistor and a pixel electrode, and 606 ] the 
common electrode, respectively, and (b) - with the 
block diagram of an example of the actuation 
circuit of an active matrix liquid crystal indicating 
equipment, a gate line driver, and Yl-Yn show a 
gate Une, and XI -Xm show [ 611 / a signal*line 
driver and 612 ] the source hne, respectively. 
[0029] And as shown in drawing 6 (b), the gate 603 
of each pixel shown by 601 was connected with the 
gate line, and the source 604 is connected with the 
source line. 



[0030] Moreover, drawing 7 is drawing showing an 
example of the configuration of a 
high-reflective-hquid crystal light valve, and the 
circuit as the orientation film and 77 are [ a glass 
substrate and 73 / a transparent electrode and 74 / 
liquid crystal and 76 ] silicon substrates for the 
orientation film and 75 and a polarization means 
and 72 show on this silicon substrate 77 at 
drawing 6 is constituted for 71. And a dielectric 
constant anisotropy puts a negative nematic hquid 
crystal into a dip vertical orientation eel, and 
liquid crystal 75 makes an example the case in the 
liquid crystal mode which becomes dark in the 
condition of not impressing an electrical potential 
difference to liquid crystal, and explains it. 
[0031] (Example l) Drawing 1 shows the polarity 
of the timing by which an electrical potential 
difference is written in the pixel of each 
scanning-line direction of the display shown in 
drawing 5 (a), and an electrical potential 
difference. Driving by dividing into the 4 field the 
polarity of the electrical potential diifference 
impressed to the pixel of the direction of the 
sc annin g line by the case of being the same, Yl-Yn 
of drawing 1 show the condition that continue 
after writing is performed at the timing and one 
selection period which are txirniog on and writing 
in the transistor of each pixel on each gate line of 
Yl'Yn of drawing 6 (b), and the electrical potential 
difference is held with the polarity as it is. The 
polarity of the electrical potential difference 
impressed to each pixel is expressed with forward 
and negative on the basis of the potential V of the 
common electrode 608 (the common electrode 608 
shows the transparent electrode 73 of drawing 7 .) 
of drawing 6 " - — • v > : . ...r.-.-.- . - ^ • ^ ,u. 
[0032] In IF of drawing 1 , 2F express, the 2nd 
frame with the 1st firame. 

[0033] the 1st field first shown by If with the 1st 
frame the gate lines Yl, Y5, and Y9 and ... Yn-3 
and interlaced scanning in every four lines are 
performed, selection is made and writing is 
performed. As for Yl, Y9, and ... (gate hne which 
corresponds every eight lines from Yl), writing is 
performed with straight polarity, and, as for Y5, 
Yn-3 (gate line which corresponds every eight 
lines from Y5), writing is performed by negative 
polarity. It holds to the timing of a' of the 2nd 
frame which the electrical potential difference by 
the side of straight polarity is written in the pixel 
on the gate line Yl between one selection periods 
to the timing of a, and is written in a degree. And 
in the next selection period, it holds to the timing 
of b* of the 2nd frame which the electrical potential 
difference by the side of negative polarity is 
written in the pixel on the gate line Y5 between 
one selection periods to the timing of b, and is 
written in a degree. And in the next selection 
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period, the electrical potential difference by the 
side of straight polarity is written in the pixel on 
the gate hne Y9 between one selection periods to 
the timing of c, and it is written in a degree, and 
holds to timing ** of c' of the 2nd frame. Thus, 
sequential selection is made, and it goes by 
interlaced scanning in every four lines, reversing 
the polarity of a write-in electrical potential 
difference, and holds to the timing of d' of the 2nd 
frame which the electrical potential difference by 
the side of negative polarity is written in gate line 
Yn-3 between one selection periods to the timing 
of d, and is written in a degree. The 2nd field 
which 1 field period (lO ends now, and is shown by 
the following 2f is started. 

[0034] the 2nd field - the gate lines Y2, Y6, and 
YlO and ... Yn-2 and interlaced scanning in every 
four lines are performed, selection is made and 
writing is performed. As for Y2, YlO, and ... (gate 
line which corresponds every eight lines fi-om Y2), 
writing is performed with straight polarity, and, 
as for Y6, Yn-2 ^ate line which corresponds 
every eight lines firom Y6), writing is performed by 
negative polarity. It holds to the timing of e' of the 
2nd frame which the electrical potential difference 
by the side of straight polarity is written in the 
pixel on the gate line Y2 between one selection 
periods to the timing of e, and is written in a 
degree. And in the next selection period, it holds to 
the timing of f of the 2nd frame which the 
electrical potential difference by the side of 
negative polarity is written in the pixel on the 
gate line Y6 between one selection periods to the 
timing of f, and is written in a degree. And in the 
next selection period, it holds to the timing of g' of 
- the 2nd framB; \vhich tiie electrical potential 
difference by the side of straight polarity is 
written ia the pixel on the gate line YlO between 
one selection periods to the timing of g, and is 
written in a degree. Thus, sequential selection is 
made, and it goes by interlaced scanning in every 
four lines, reversing the polarity of a write-in 
electrical potential difference, and holds to the 
timing of h' of the 2nd frame which the electrical 
potential difference by the side of negative 
polarity is written in gate line Yn-2 between one 
selection periods to the timing of h, and is written 
in a degree. The 3rd field which 2 field period ends 
now and is shown by the following 3f starts. 
[0035] In the 3rd field, the gate lines Y3, Y7, and 
Yll, Yn-1, and interlaced scanning in every 
four lines are performed, selection is made and 
writing is performed. As for Y3, Yll, and ... (gate 
line which corresponds every eight lines from Y3), 
writing is performed with straight polarity, and, 
as for Y7, Yn l (gate Une which corresponds 
every eight lines from Y7), writing is performed by 
negative polarity. It holds to the timing of i' of the 



2nd frame which the electrical potential difference 
by the side of straight polarity is written in the 
pixel on the gate line Y3 between one selection 
periods to the timing of i, and is written in a 
degree. And in the next selection period, it holds to 
the timing of j' of the 2nd frame which the 
electrical potential difference by the side of 
negative polarity is written in the pixel on the 
gate line Y7 between one selection periods to the 
timing of j, and is written in a degree. And in the 
next selection period, it holds to the timing which 
was late for j' of the 2nd frame which the electrical 
potential difference by the side of straight polarity 
is written in the pixel on the gate liae Yll 
between one selection periods to the timing which 
was late for j during the 1 selection, and is written 
in a degree dviring the 1 selection. Thus, 
sequential selection is made, and it goes by 
interlaced scanning in every four lines, reversing 
the polarity of a write-in electrical potential 
difference, and holds to the timing of k* of the 2nd 
frame which the electrical potential difference by 
the side of negative polarity is written in gate line 
Yn-1 between one selection periods to the timing 
of k, and is written in a degree. The 4th field 
which 3 field period ends now and is shown by the 
following 4f is started. 

[0036] In the 4th field, the gate .Unes Y4, Y8, 
Y12, Yn and interlaced scaiming in every four 
lines are performed, selection is made and writing 
is performed. As for Y4, Y12, and ... (gate line 
which corresponds every eight lines from Y4), 
writing is performed with straight polarity, and, 
as for Y8, Yn (gate line which corresponds 
every eight lines from Y8), writing is performed by 
negative polarity;-It holds to the timing of 1- t)f the 
2nd frame which the electrical potential difference 
by the side of straight polarity is written in the 
pixel on the gate line Y4 between one selection 
periods to the timing of 1, and is written in a 
degree. And in the next selection period, it holds to 
the timing of m* of the 2nd frame which the 
electrical potential difference by the side of 
negative polarity is written in the pixel on the 
gate line Y8 between one selection periods to the 
timing of m, and is written in a degree. And in the 
next selection period, it holds to the timing which 
was late for m* of the 2nd frame which the 
electrical potential difference by the side of 
straight polarity is written in the pixel on the gate 
line Y12 between one selection periods to the 
timing which was late for m during the 1 selection, 
and is written in a degree during the 1 selection. 
Thus, sequential selection is made, and it goes by 
interlaced scanning in every four lines, reversing 
the polarity of a write-in electrical potential 
difference, and holds to the timing of n* of the 2nd 
frame which the electrical potential difference by 
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the side of negative polarity is written in the gate 
line Yn between one selection periods to the 
timing of n, and is written in a degree. 4 field 
period expires now, the 1st frame is completed, 
and then the 2nd frame is started. 
[0037] He is trying for the 2nd frame to write an 
electrical potential difference in each pixel with 
the 1st frame and reversed polarity in the same 
way as the 1st frame. And this actuation is 
repeated and alternating current actuation of each 
pixel is carried out. 

[0038] The electrical potential difference 
impressed to the source line shown by XI Xm by 
carrying out such actuation, changing a polarity 
for every selection period For example, the applied 
voltage of each pixel on the gate line Y2 of drawing 
fi (b) is received. If the electrical potential 
difference currently impressed to each pixel on the 
gate line Yl on it is seen about the 1st frame 
period of drawing 1 , the period (2f-40 of the 
remainder [ period / (l£) / in an one frame period / 
about 1 field ] in reversed polarity will become 
like-pole nature. And if the electrical potential 
difference cvtrrently impressed to each pixel on the 
gate line Y3 under it is seen about the 1st frame 
period of drawing 1 to the applied voltage of each 
pixel on the gate line Y2, the period (if and 3f-4£) 
of the remainder [ period / (20 / in an one frame 
period / about 1 field ] in reversed polarity will 
become like -pole nature. 

[0039] Moreover, if the electrical potential 
difference currently impressed to each pixel on the 
gate line Y6 on it is seen about the 1st frame 
period of drawing 1 to the applied voltage of each 
pixel on the gate line Y7 of drawing 6 (b) The 
period of tifcte^ remainder [^period / (from the- tuning 
of f up to the timing of j) / in an one frame period / 
about i - field ] in reversed polarity becomes 
like-pole nature (from the timing of If to f, and the 
timing of j to 4f termination). And if the electrical 
potential difference ciu^rently impressed to each 
pixel on the gate line Y8 under it is seen about the 
1st frame period of drawing 1 , the period of the 
remainder [ period / (from the timing of j up to the 
timing of m) / in an one frame period / about 1 
field ] in reversed polarity will become hke-pole 
nature (from the timing of If to j, and the timing of 
m to 4f termiination). Therefore, the sum total of 
the period used as the reversed polarity in the 
scanning line of the both sides which adjoin to 
every scanning line becomes almost equal to 2 
field period (every [ in vertical both sides / an one 
field each period ]). (However, in the If of the 1 
field periods of a frame period first [ each ], about 
the gate line by which a polarity is chosen by 
changing by interlaced scanning) The period to 
timing when writing is performed from initiation 
of If of 1 field periods to a gate line just before 



[ that ] adjoining, or the period when only the part 
of the difference of the period to timing when 
writing is performed from initiation of If of 1 field 
periods, and the period to timing when writing is 
performed from initiation of If of 1 field periods in 
front of 1 selection period serves as reversed 
polarity becomes large slightly. 
Thus, since the period of the remainder [ period / 
in the electrical potential difference which 
impresses the electrical potential difference 
impressed to each pixel on each gate line to each 
pixel of the adjacent upper and lower sides, and an 
one frame period / about 1 field ] in reversed 
polarity can be made into like pole nature, 
generating of a disclination hne can be reduced, 
improvement in contrast and improvement in 
brightness can be attained, and it can improve 
image quality substantially. 

[0040] In addition, as shown in drawing 5 (a), it 
explained by the approach of impressing an 
electrical potential difference to each pixel, but 
even if it reverses a polarity for every source line, 
or the above-mentioned example reverses a 
polarity for every two source lines as shown in 
drawing 5 (c) as shown in drawing 5 (b), it can be 
driven by the same approach. 

[0041] Moreover, drawing shown by drawing 1 
expresses the polarity of the electrical potential 
difference impressed to each pixel, and does not 
express the voltage level impressed actually. 
According to an indicative data, as for the 
electrical potential difference actually impressed 
to each pixel, a different electrical potential 
difference of a voltage level is impressed. 
[0042] (Example 2) This example is the same 
actuations-approach -as an example- l, -- aad is the 
actuation approach at the time of changing the 
niimber of the field periods divided at an 
one -frame period, and making it 8 field period. 
[0043] Drawing 2 shows the polarity of the timing 
by which an electrical potential difference is 
written in the pixel of each scanning-line direction 
of the display shown in drawing 5 (a), and an 
electrical potential difference. Driving by dividing 
into the 8 field the polarity of the electrical 
potential difference impressed to the pixel of the 
direction of the scanning line by the case of being 
the same, Yl-Yn of drawing 2 show the condition 
that continue after writing is performed at the 
timing and one selection period which are turning 
on and writing in the transistor of each pixel on 
each gate line of Yl Yn of drawing 6 (b), and the 
electrical potential difference is held with the 
polarity as it is. The polarity of the electrical 
potential difference impressed to each pixel is 
expressed with forward and negative on the basis 
of the potential V of the common electrode 608 
(the common electrode 608 shows the transparent 
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electrode 73 of drawing 7 .) of drawing 6 . 

[0044] In IF of drawing 2 , 2F express the 2nd 

frame with the 1st frame. 

[0045] With the 1st frame, first, the gate lines Yl 
and Y9, Yn-7, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed in the 1st field shown by If. 
Writing is performed with straight polarity and, 
as for Yl, Y17, Yn-7 (gate line which 
corresponds every 16 lines from Yl), writing is 
performed by negative polarity, as for Y9, Y25, 
and ... (gate hne which corresponds every 16 lines 
firom Y9). It holds to the timing of a* of the 2nd 
firame which the electrical potential difference by 
the side of straight polarity is written in the pixel 
on the gate line Yl between one selection periods 
to the timing of a, and is written in a degree. And 
in the next selection period, it holds to the timing 
of b' of the 2nd frame which the electrical potential 
difference by the side of negative polarity is 
written in the pixel on the gate line Y9 between 
one selection periods to the timing of b, and is 
written in a degree. Thus, it holds until make 
sequential selection, it goes by interlaced scanning 
in every eight lines, an electrical potential 
difference is written in to each pixel on gate line 
Yn-7 and it is written in a degree, reversing the . 
polarity of a write-in electrical potential difference. 
The 2nd field which 1 field period ends now and is 
shown by the following 2f is started. 
[0046] In tlie 2nd field, the gate lines Y2 and 
YlO, Yn-6, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y2, Y18, Yn-6 ^ate 
- ' line- wMch -corresponds- every - le^H^ 

writing is performed, by negative polarity, as for . 
YlO, Y26, and *..; %ate' line which cofre^onds 
every 16 lines from YlO). It holds to the timing of 
. c' of the 2nd frame which the electrical potential 
difference by the side of straight polarity is 
written in the pixel on the gate line Y2 between 
one selection periods to the timing of c, and is 
written in a degree. And in the next selection 
period, it holds to the timing of d' of the 2nd frame 
which the electrical potential difference by the 
side of negative polarity is written in the pixel on 
the gate line YlO between one selection periods to 
the timing of d, and is written in a degree. Thus, it 
holds until make sequential selection, it goes by 
interlaced scanning in every eight lines, an 
electrical potential difference is written in to each 
pixel on gate line Yn-6 and it is written in a degree, 
reversing the polarity of a write-in electrical 
potential difference. The 3rd field which 2 field 
period ends now and is shown by the following 3f 
is started. 

[0047] Thus, in the 3rd field, the gate lines Y3 and 



Yll, Yn-5, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y3, Y19, Yn-5 (gate 
line which corresponds every 16 lines from Y3), 
writing is performed by negative polarity, as for 
Yll, Y27, and ... (gate line which corresponds 
every 16 lines from Yll). It holds to the timing of 
e' of the 2nd fi-ame which the electrical potential 
difference by the side of straight polarity is 
written in the pixel on the gate line Y3 between 
one selection periods to the timing of e, and is 
written in a degree. And a gate line is chosen by 
interlaced scanning in every eight lines, and 
changing the polarity of the electrical potential 
difference impressed to each pixel for every 
selection period, it holds imtil an electrical 
potential difference is written in each pixel on the 
selected gate line and it is written in a degree. 
[0048] In the 4th field, the gate lines Y4 and 
Y12, Yn-4, and interlaced scanning in every 
eight Unes are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y4, Y20, Yn-4 (gate 
line which corresponds every 16 lines from Y4), 
writing is performed by negative polarity, as for 
Y12, Y28, and ... (gate line which corresponds 
every 16 lines from Y12). It holds to the timing off 
of the 2nd firame which the electrical potential 
difference by the side of straight polarity is 
written in the pixel on the gate line Y4 between 
one selection periods to the timing of f, and is 
written in a degree. And a gate line is chosen by 
interlaced scanning, in every eight lines, and 
changing the polarity of the electrical potential 
difference - impressed^ to- each - pixel- for - every 
selection period, it holds untQ an .electrical 
potential difference is written in each pixel on the 
selected gate line and it is written in a degree. 
[0049] In the 5th field, the gate lines Y5 and 
Y13, Yn-3, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y5, Y21, Yn-3 (gate 
fine which corresponds every 16 lines from Y5), 
writing is performed by negative polarity, as for 
Y13, Y29, and ... (gate line which corresponds 
every 16 lines from Y13). It holds to the timing of 
g' of the 2nd fi*ame which the electrical potential 
difference by the side of straight polarity is 
written in the pixel on the gate hne Y5 between 
one selection periods to the timing of g, and is 
written in a degree. And a gate line is chosen by 
interlaced scanning in every eight lines, and 
changing the polarity of the electrical potential 
difference impressed to each pixel for every 
selection period, it holds until an electrical 
potential difference is written in each pixel on the 
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selected gate line and it is written in a degree. 
[0050] In the 6th field, the gate lines Y6 and 
Y14, Yn*2, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y6, Y22, Yn-2 (gate 
line which corresponds every 16 lines from Y6), 
writing is performed by negative polarity, as for 
Y14, Y30, and ... (gate line which corresponds 
every 16 lines from Y14). It holds to the timing of 
h' of the 2nd frame which the electrical potential 
difference by the side of straight polarity is 
. written in the pixel on the gate line Y6 between 
one selection periods to the timing of h, and is 
written in a degree. And a gate line is chosen by 
interlaced scanning in every eight lines, and 
changing the polarity of the electrical potential 
difference impressed to each pixel for every 
selection period, it holds until an electrical 
potential difference is written in each pixel on the 
selected gate line and it is written in a degree. 
[0051] In the 7th field, the gate lines Y7 and 
Y15, Yn l, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y7, Y23, Yn-1 (gate 
line which corresponds every 16 lines from Y7), 
writing is performed by negative polarity, as for 
Y15, Y31, and ... (gate Line which corresponds 
every 16 lines from Y15). It holds to the timing of i' 
of the 2nd fi^ame which the electricEd potential 
difference by the side of straight polarity is 
written in the pixel on the gate line Y7 between 
one selection periods to the timing of i, and is 
written in a degree. And a gate line is chosen by 
: - interlaced" scanning ^ m:^ every^>^^eight- ■ Mne s,^ - and 
changing the polarity of the electrical potential 
difference* impressed to each pixel - for every 
selection period, it holds until an electrical 
potential difference is written in each pixel on the 
selected gate line and it is written in a degree. 
[0052] In the 8th field, the gate lines Y8, Y16, 
Yn and interlaced scanning in every eight lines 
are performed, selection is made and writing is 
performed. Writing is performed with straight 
polarity and, as for Y8, Y24, Yn (gate line 
which corresponds every 16 lines firom Y8), writing 
is performed by negative polarity, as for Yl6, Y32, 
and ... (gate line which corresponds every 16 lines 
from Y16). It holds to the timing of j' of the 2nd 
frame which the electrical potential difference by 
the side of straight polarity is written in the pixel 
on the gate line Y8 between one selection periods 
to the timing of j, and is written in a degree. And a 
gate Une is chosen by interlaced scanning in every 
eight lines, and changing the polarity of the 
electrical potential difference impressed to each 
pixel for every selection period, it holds until an 



electrical potential difference is written ia each 
pixel on the selected gate line and it is written in a 
degree. 

[0053] Thus, it ends to the 8th field, the 1st frame 
is completed, and then the 2nd frame is started. 
[0054] He is trying for the 2nd firame to write an 
electrical potential difference in each pixel with 
the 1st frame and reversed polarity in the same 
way as the 1st firame. And this actuation is 
repeated and alternating current actuation of each 
pixel is carried out. 

[0055] The electrical potential difference 
impressed to the source line shown by Xl Xm by 
carrying out such actuation, changing a polarity 
for every selection period For example, the applied 
voltage of each pixel on the gate line Y2 of drawing 
S (b) is received. If the electrical potential 
difference currentiy impressed to each pixel on the 
gate line Yl on it is seen about the 1st frame 
period of drawing 2 , the period (2f-8£) of the 
remainder [ period / (IJD / in an one firame period / 
about 1 field ] in reversed polarity will become 
like -pole nature. And if the electrical potential 
difference currently impressed to each pixel on the 
gate line Y3 under it is seen about the 1st frame 
period of drawing 2 to the applied voltage of each 
pixel on the gate Une Y2, the period (if and 3f-80 
of the remainder [ period / (20 / in an one frame 
period / about 1 field ] in reversed polarity wiU 
become like -pole nature. 

[0056] Moreover, if the electrical potential 
difference currently impressed to each pixel on the 
gate line Y6 on it is seen about the 1st frame 
period of drawing 2 to the applied voltage of each 
pixel on the gate Line Y7 of drawing 6 (b), the 
period (-lf^5f, and ^7f>8©-of-the remaijider-[ period-/ 
(60 / in :an one frame period / about 1 field ] in 
reversed polarity will become like-pole nature. 
And if the electrical potential difference ciurrently 
impressed to each pixel on the gate line Y8 under 
it is seen about the 1st firame period of drawing 2 
to the applied voltage of each pixel on the gate line 
Y7, the period (lf-6f, and 8£) of the remainder 
[ period / (70 / in an one firame period / about 1 
field ] in reversed polarity will become like pole 
nature. Therefore, the sum total of the period used 
as the reversed polarity in the scanning line of the 
both sides which adjoin to every scanning line 
becomes almost equal to 2 field period (every [ ia 
vertical both sides / an one field each period ]). 
(However, in the If of the 1 field periods of a frame 
period first [ each ], about the gate Line by which a 
polarity is chosen by changing by interlaced 
scanning) The period to timing when writing is 
performed from initiation of If of 1 field periods to 
a gate line just before [ that ] adjoining, or the 
period when only the part of the difference of the 
period to timing when writing is performed from 
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initiation of If of 1 field periods, and the period to 
timing when writing is performed from initiation 
of If of 1 field periods in front of 1 selection period 
serves as reversed polarity becomes large slightly. 
Thus, since the period of the remainder [ period / 
in the electrical potential difference which 
impresses the electrical potential difference 
impressed to each pixel on each gate line to each 
pixel of the adjacent upper and lower sides, and an 
one frame period / about 1 field ] in reversed 
polarity can be made into like-pole nature, 
generating of a disclination hne can be reduced, 
improvement in contrast and improvement in 
brightness can be attained, and it can improve 
image quality substantially. 

[0057] In addition, as shown in drawing 5 (a), it 
explained by the approach of impressing an 
electrical potential difference to each pixel, but 
even if it reverses a polarity for every source line, 
or the above-mentioned example reverses a 
polarity for every two soiurce lines as shown in 
drawing 5 (c) as shown in drawing 5 (b), it can be 
driven by the same approach. (Although 4 pixels of 
polarities have reversed drawing 5 at a time in the 
direction of a gate line since it shows the case 
where divide an one -frame period into the 4 fields, 
and it is driven as shown in an example 1, this 
changes to every 8 pixels polarity reversals in the 
example 2.) 

Moreover, drawing shown by drawing 2 expresses 
the polarity of the electricsd potential difference 
impressed to each pixel Uke drawing 1 used by 
explanation of an example 1, and does not express 
the voltage level impressed actually. According to 
an indicative data, as for the electrical potential 
- - ' r^- difference aetuaUy impressed :^tG"^ea^^^ 

different electrical potential difference of a voltage . 
level is impressed. - 

[0058] (Example 3) Drawing applied to an 
example 3 in drawing 3 is shown in drawing 3 . 
[0059] Drawing shown by drawing 3 expresses the 
polarity of the electrical potential difference 
impressed to each pixel like drawing 1 used by 
explanation of examples 1 and 2, and 2, and does 
not express the voltage level impressed actually. 
According to an indicative data, as for the 
electrical potential difference actually impressed 
to each pixel, a different electrical potential 
difference of a voltage level is impressed. Moreover, 
the polarity of the electrical potential difference 
impressed to each pixel is expressed with forward 
and negative on the basis of the potential V of the 
common electrode 608 (the common electrode 608 
shows the transparent electrode 73 of drawing 7 .) 
of drawing 6 . 
. [0060] In IF of drawing 3 , 2F express the 2nd 
frame with the 1st frame. 

[0061] the 1st field first shown by If with the 1st 



frame -■ the gate lines Yl, Y5, and Y9 and ... Yn-S 
and interlaced scanning in every four lines are 
performed, selection is made and writing is 
performed. As for Yl, Y9, and ... (gate Une which 
corresponds every eight lines from Yl), writing is 
performed with straight polarity, and, as for Y5, 
Yn-3 (gate line which corresponds every eight 
lines from Y5), writing is performed by negative 
polarity. It holds to the timing of a* of the 2nd 
frame which the electrical potential difference by 
the side of straight polarity is written in the pixel 
on the gate line Yl between one selection periods 
to the timing of a, and is written in a degree. And 
in the next selection period, it holds to the timing 
of b' of the 2nd frame which the electrical potential 
difference by the side of negative polarity is 
written in the pixel on the gate line Y5 between 
one selection periods to the timing of b, and is 
written in a degree. And in the next selection 
period, it holds to the timing of c* of the 2nd frame 
which the electrical potential difference by the 
side of straight polarity is written in the pixel on 
the gate Hne Y9 between one selection periods to 
the timing of c, and is written in a degree. Thus, 
sequential selection is made, and it goes by 
interlaced scanning in every four lines, reversing 
the polarity of a write-in electrical potential 
difference, and holds to the tuning of d' of the 2nd 
frame which the electrical potential difference by 
the side of negative polarity is written in gate line 
Yn-3 between one selection periods to the timing 
of d, and is written in a degree. The 2nd field 
which 1 field period ends now and is shown by the 
following 2f is started. 

[0062] In the 2nd field, the gate lines Y3, Y7, and 
Ytl; ...--Yn'lr and interl^ed' scanxiing in >every 
four, hnes are performed, selection is made and. 
writing is performed. As for Y3, Yll, and ... (gate 
line which corresponds every eight lines from Y3), 
writing is performed with straight polarity, and, 
as for Y7, Yn-1 (gate line which corresponds 
every eight hnes from Y7), writing is performed by 
negative polarity. It holds to the timing of e' of the 
2nd frame which the electrical potential difference 
by the side of straight polarity is written in the 
pixel on the gate line Y3 between one selection 
periods to the timing of e, and is written in a 
degree. And in the next selection period, it holds to 
the timing of f of the 2nd frame which the 
electrical potential difference by the side of 
negative polarity is written in the pixel on the 
gate line Y7 between one selection periods to the 
timing of f, and is written in a degree. And in the 
next selection period, it holds to the timing which 
was late for f of the 2nd frame which the electrical 
potential difference by the side of straight polarity 
is written in the pixel on the gate line Yll 
between one selection periods to the timing which 
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was late for f during the 1 selection, and is written 
in a degree during the 1 selection. Thus, it holds to 
the timing of g' of the 2nd frame which writes in 
every four lines, and sequential selection is made, 
it goes, reversing the polarity of an electrical 
potential difference, and the electrical potential 
difference by the side of negative polarity is 
written in gate line Yn-1 between one selection 
periods to the timing of g, and is written in a 
degree. The 3rd field which 2 field period ends now 
and is shown by the following 3f is started. 
[0063] the 3rd field - the gate lines Y2, Y6, and 
YlO and ... Yn-2 and interlaced scanning in every 
four hnes are performed, selection is made and 
writing is performed. As for Y2, YlO, and ... (gate 
line which corresponds every eight lines from Y2), 
writing is performed with straight polarity, and, 
as for Y6, Yn-2 (gate line which corresponds 
every eight hnes fi-om Y6), writing is performed by 
negative polarity. It holds to the timing of h' of the 
2nd frame which the electrical potential difference 
by the side of straight polarity is written in the 
pixel on the gate line Y2 between one selection 
periods to the timing of h, and is written in a 
degree. And in the next selection period, it holds to 
the timing of i' of the 2nd frame which the 
electrical potential difference by the side of 
negative polarity is written in the pixel on the 
gate line Y6 between one selection periods to the 
timing of i, and is written in a degree. And in the 
next selection period, it holds to the timing of j* of 
the 2nd frame which the electrical potential 
difference by the side of straight polarity is 
written in the pixel on the gate line YlO between 
one selection periods to the timing of j, and is 
written in -a^ degree; "Thus,--se quential^^selection is 
made, -and it goes by interlaced scanning in every 
four lines, reversing' the polarity of a write-in 
electrical potential difference, and holds to the 
timing of k' of the 2nd firame which the electrical 
potential difference by the side of negative 
polarity is written in gate line Yn-2 between one 
selection periods to the timing of k, and is written 
in a degree. The 4th field which 3 field period ends 
now and is shown by the following 4f is started. 
[0064] In the 4th field, the gate lines Y4, Y8, 
Y12, Yn and interlaced scanning in every four 
lines are performed, selection is made and writing 
is performed. As for Y4, Y12, and ... (gate line 
which corresponds every eight hnes from Y4), 
writing is performed with straight polarity, and, 
as for Y8, Yn (gate hne which corresponds 
every eight hnes from Y8), writing is performed by 
negative polarity. It holds to the timing of V of the 
2nd frame which the electrical potential difference 
by the side of straight polarity is written in the 
pixel on the gate line Y4 between one selection 
periods to the timing of 1, and is written in a 



degree. And in the next selection period, it holds to 
the timing of m' of the 2nd frame which the 
electrical potential difference by the side of 
negative polarity is written in the pixel on the 
gate line Y8 between one selection periods to the 
timing of m, and is written in a degree. And in the 
next selection period, it holds to the timing which 
was late for m' of the 2nd frame which the 
electrical potential difference by the side of 
straight polarity is written in the pixel on the gate 
line Y12 between one selection periods to the 
timing which was late for m during the 1 selection, 
and is written in a degree during the 1 selection. 
Thus, sequential selection is made, and it goes by 
interlaced scanning in every four hnes, reversing 
the polarity of a write-in electrical potential 
difference, and holds to the timing of n* of the 2nd 
frame which the electrical potential difference by 
the side of negative polarity is written in the gate 
line Yn between one selection periods to the 
timing of n, and is written in a degree. 4 field 
period expires now, the 1st frame is completed, 
and then the 2nd frame is started. 
[0065] He is trying for the 2nd frame to write an 
electrical potential difference in each pixel with 
the 1st frame and reversed polarity in the same 
way as the 1st frame. And this actuation is 
repeated and alternating current actuation of each 
pixel is carried out. 

[0066] The electrical potential difference 
impressed to the source line shown by Xl-Xm by 
carrying out such actuation, changing a polarity 
for every selection period For example, the applied 
voltage of each pixel on the gate line Y2 of drawing 
fi (b) is received. If the electrical potential 
difference currently impr^ssed^ to eacb pixel on the 
gate line Yl on it is seen about the. 1st frame 
period of drawing 3 , the period (3f-4£) of the 
remainder [ period / (if- 20 / in an one frame period 
/ about 2 field ] in reversed polarity will become 
like -pole nature. And if the electrical potential 
difference currentiy impressed to each pixel on the 
gate line Y3 under it is seen about the 1st frame 
period of drawing 3 to the applied voltage of each 
pixel on the gate Hne Y2, the period (if and 3f-40 
of the remainder [ period / (2f) / in an one frame 
period / about 1 field ] in reversed polarity will 
become like-pole nature. 

[0067] Moreover, if the electrical potential 
dffference currently impressed to each pixel on the 
gate line Y6 on it is seen about the 1st frame 
period of drawing 3 to the applied voltage of each 
pixel on the gate line Y7 of drawing fi (b) The 
period of the remainder [ period / (from the timing 
of f up to the timing of i) / in an one frame period / 
about 1 field ] in reversed polarity becomes 
like-pole nature (from the timing of 1 f-i, and the 
timing of i to 4f termination). And if the electrical 
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potential difference currently impressed to each 
pixel on the gate line Y8 under it is seen about the 
1st frame period of drawing 3 , the period of the 
remainder [ period / (from the timing of f up to the 
timing of m) / in an one frame period / about 2 
field ] in reversed polarity will become like pole 
nature (from the timing of 1 f-f, and the timing of 
m to 4f termination). Therefore, the sum total of 
the period used as the reversed polarity in the 
scanning Une of the both sides which adjoin to 
every scanning line becomes almost equal to 3 
field period (1 field period of 2 field period with an 
upside, and the bottom). (However, in the If of the 
1 field periods of a frame period first [ each ], 
about the gate line by which a polarity is chosen 
by changing by interlaced scanning) The period to 
timing when writing is performed from initiation 
of If of 1 field periods to a gate line just before 
[ that ] adjoining, or the period when only the part 
of the difference of the period to timing when 
writing is performed from initiation of If of 1 field 
periods, and the period to timing when writing is 
performed from initiation of If of 1 field periods in 
front of 1 selection period seirves as reversed 
polarity becomes large sUghtly. 
Thus, since the period of the remainder [ period / 
in the electrical potential difference which 
impresses the electrical potential difference 
impressed to each pixel on each gate line to each 
pixel of the adjacent upper and lower sides, and an 
one frame period / the about 1 field period or 2 
field period ] in reversed polarity can be made into 
like -pole nature, generating of a disclination line 
can be reduced, improvement in contrast and 
improvement in brightness can be attained, and it 
can improve ima^e quality substantially: ^ ^^^^ ^ - 
[0068].. The difference from an. example 1 is the 
point of replacing the line chosen by 2f aiid 3f of 
the four field periods. CHIRATSUKI can be 
reduced by doing in this way. 

[0069] In addition, as shown in drawing 5 (a), it 
explained by the approach of impressing an 
electrical potential difference to each pixel, but 
even if it reverses a polarity for every source line, 
or the above-mentioned example reverses a 
polarity for every two source lines as shown in 
drawing 5 (c) as shown in drawing 6 (b), it can be 
driven by the same approach. 
[0070] (Example 4) This example is the same 
actuation approach as an example 3, and is the 
actuation approach at the time of changing the 
number of the field periods divided at an 
one-frame period, and making it 8 field period. 
[0071] The polarity of the electrical potential 
difference impressed to the pixel of the direction of 
the scanning Une as drawing 4 is shown in 
drawing 5 (a) by the case of being the same In 
drawing showing the polarity of the electrical 



potential difference impressed to each pixel in the 
case of dividing into the 8 fields and driving, and 
the timing of electrical-poteritial- difference 
writing Yl Yn of drawing 4 are drawing showing 
the timing which is turning on and writing in the 
polarity of an electrical potential difference and 
the transistor of each pixel which are impressed to 
each pixel on each gate line of Yl Yn of drawing 6 
(b). The polarity of the electrical potential 
difference impressed to each pixel is the common 
electrode 608 (the common electrode 608 shows 
the transparent electrode 73 of drawing 7 .) of 
drawing 6 . It expresses with forward and 
negative on the basis of potential. Moreover, 
drawing shown by drawing 4 expresses the 
polarity of the electrical potential difference 
impressed to each pixel, and does not express the 
voltage level impressed actually. According to an 
indicative data, as for the electrical potential 
difference actually impressed to each pixel, a 
different electrical potential difference of a voltage 
level is impressed. 

[0072] In IF of drawing 4 , 2F express the 2nd 
frame with the 1st frame. 

[0073] With the 1st frame, first, the gate lines Yl 
and Y9, Yn-7, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed in the 1st field shown by If. 
Writing is performed with straight polarity and, 
as for Yl, Y17, Yn-7 ^ate line which 
corresponds every 16 lines from Yl), writing is 
performed by negative polarity, as for Y9, Y25, 
and ... (gate line which corresponds every 16 lines 
from Y9). It holds to the timing of a* of the 2nd 
frame which the electrical potential difference by 
the side of straight potoity-ie writte^^^ 
on the. gate line Yl between one selection periods 
to the timing of a, anti is written in a degree.' And 
in the next selection period, it holds to the timing 
of b* of the 2nd frame which the electrical potential 
difference by the side of negative polarity is 
written in the pixel on the gate line Y9 between 
one selection periods to the timing of b, and is 
written in a degree. Thus, it holds until make 
sequential selection, it goes by interlaced scanning 
in every eight lines, an electrical potential 
difference is written in to each pixel on gate line 
Yn-7 and it is written in a degree, reversing the 
polarity of a write in electrical potential difference. 
The 2nd field which 1 field period ends now and is 
shown by the following 2f is started. 
[0074] In the 2nd field, the gate hues Y3 and 
Yll, Yn-5, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y3, Y19, Yn-5 (gate 
line which corresponds every 16 Hnes from Y3), 
writing is performed by negative polarity, as for 
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Yll, Y27, and ... (gate line which corresponds 
every 16 hnes from Yll). It holds to the timing of 
c' of the 2nd frame which the electrical potential 
difference by the side of straight polarity is 
written in the pixel on the gate line Y3 between 
one selection periods to the timing of c, and is 
written in a degree. And in the next selection 
period, it holds to the timing which was late for c' 
of the. 2nd frame which the electrical potential 
difference by the side of negative polarity is 
written in the pixel on the gate hne Yll between 
one selection periods to the timing which was late 
for c during the 1 selection, and is written in a 
degree during the 1 selection. Thus, it holds until 
make sequential selection, it goes by interlaced 
scanning in every eight lines, an electrical 
potential difference is written in to each pixel on 
gate line Yn-5 and it is written in a degree, 
reversing the polarity of a write-in electrical 
potential difference. The 3rd field which 2 field 
period ends now and is shown by the following 3f 
is started. 

[0075] In the 3rd field, the gate lines Y2 and 
YlO, Yn-6, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y2, Y18, Yn-6 (gate 
line which corresponds every 16 lines from Y2), 
writing is performed by negative polarity, as for 
YlO, Y26, and ... (gate line which corresponds 
every 16 lines from YlO). It holds until the 
electrical potential difference by the side of 
straight polarity is written in the pixel on the gate 
line Y2 between one selection periods to the 
timing of d and it is written in a degree. And in the 
next selection- period,- it holds until -the -eleeta^ieal 
potential difference by the side of negative 
polarity is written in the pixel on the gate line YlO 
between one selection periods to the timing of e 
and it is written in a degree. Thus, it holds until it 
writes in every eight lines, and make sequential 
selection, it goes, an electrical potential difference 
is written in to each pixel on gate line Yn-6 and it 
is written in a degree, reversing the polarity of an 
electrical potential difference. The 4th field which 
3 field period ends now and is shown by the 
following 4f starts. 

[0076] Thus, in the 4th field, the gate lines Y4 and 
Y12, Yn-4, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y4, Y20, Yn-4 (gate 
line which corresponds every 16 lines from Y4), 
writing is performed by negative polarity, as for 
Y12, Y28, and ... (gate line which corresponds 
every 16 hnes from Yl2). It holds until the 
electrical potential difference by the side of 
straight polarity is written in the pixel on the gate 



line Y4 between one selection periods to the 
timing of f and it is written in a degree. And a gate 
line is chosen every eight lines, and changing the 
polarity of the electrical potential difference 
impressed to each pixel for every selection period, 
it holds until an electrical potential difference is 
written in each pixel on the selected gate line and 
it is written in a degree. 

[0077] In the 5th field, the gate lines Y5 and 
Y13, Yn-3, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y5, Y21, Yn-3 (gate 
line which corresponds every 16 lines from Y5), 
writing is performed by negative polarity, as for 
Y13, Y29, and ... (gate line which corresponds 
every 16 lines from Y13). It holds \mtil the 
electrical potential difference by the side of 
straight polarity is written in the pixel on the gate 
hne Y5 between one selection periods to the 
timing of g and it is written in a degree. And a 
gate line is chosen every eight lines, and changing 
the polarity of the electrical potential difference 
impressed to each pixel for every selection period, 
it holds imtil an electrical potential difference is 
written in each pixel on the selected gate line and 
it is written in a degree. 

[0078] In the 6th field, the gate lines Y7 and 
Y15, Yn-1, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y7, Y23, Yn-1 (gate 
line which corresponds every 16 lines from Y7), 
writing is performed by negative polarity, as for 
Y15, Y31, and ... (gate Une which corresponds 
every 1& lines- -from -YlS); - It iiolds - aiB:til - the 
electrical potential difference by the side of 
straight polarity is written in the pixel on thiB gate 
Une Y7 between one selection periods to the 
timing of h and it is written in a degree. And a 
gate line is chosen every eight lines, and changing 
the polarity of the electrical potential difference 
impressed to each pixel for every selection period, 
it holds until an electrical potential difference is 
written in each pixel on the selected gate line and 
it is written in a degree. 

[0079] In the 7th field, the gate lines Y6 and 
Y14, Yn-2, and interlaced scanning in every 
eight lines are performed, selection is made and 
writing is performed. Writing is performed with 
straight polarity and, as for Y6, Y22, Yn-2 (gate 
line which corresponds every 16 lines from Y6), 
writing is performed by negative polarity, as for 
Y14, Y30, and ... (gate line which corresponds 
every 16 lines from Y14). It holds xmtil the 
electrical potential difference by the side of 
straight polarity is written in the pixel on the gate 
Hne Y6 between one selection periods to the 
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timing of i and it is written in a degree. And a gate 
line is chosen every eight lines, and changing the 
polarity of the electrical potential difference 
impressed to each pixel for every selection period, 
it holds until an electrical potential difference is 
written in each pixel on the selected gate line and 
it is written in a degree. 

[0080] In the 8th field, the gate lines Y8, Y16, 
Yn and interlaced scanning in every eight lines 
are performed, selection is made and writing is 
performed. Writing is performed with straight 
polarity and, as for Y8, Y24, Yn (gate line 
which corresponds every 16 lines from Y8), writing 
is performed by negative polarity, as for Y16, Y32, 
and ... (gate hne which corresponds every 16 lines 
from Y16). It holds until the electrical potential 
difference by the side of straight polarity is 
written in the pixel on the gate line Y8 between 
one selection periods to the timing of j and it is 
written in a degree. And a gate line is chosen 
every eight lines, and changing the polarity of the 
electrical potential difference impressed to each 
pixel for every selection period, it holds until an 
electrical potential difference is written in each 
pixel on the selected gate hne and it is written in a 
degree. 

[0081] Thus, it ends to the 8th field, the 1st frame 
is completed, and then the 2nd frame is started. 
[0082] He is trying for the 2nd frame to write an 
electrical potential difference in each pixel with 
the 1st frame and reversed polarity in the same 
way as the 1st frame. And this actuation is 
repeated and alternating current actuation of each 
pixel is carried out. 

[0083] The electrical potential difference 
'impressed; to the soiiree hne- shown by Xl^J&n by 
carrying out such actuation, changing a polarity 
for every selection period For example, the applied 
voltage of each pixel on the gate line Y2 of drawing 
£ (b) is received. If the electrical potential 
difference currently impressed to each pixel on the 
gate line Yl on it is seen about the 1st frame 
period of drawing 4 , the period (3f-8£) of the 
remainder [ period / (lf-2fi / in an one frame period 
/ about 2 field ] in reversed polarity will become 
like-pole nature. And if the electrical potential 
difference currently impressed to each pixel on the 
gate line Y3 under it is seen about the 1st frame 
period of drawing 4 to the applied voltage of each 
pixel on the gate line Y2, the period (if and 3f-8£) 
of the remainder [ period / (2£) / in an one frame 
period / about 1 field ] in reversed polarity will 
become like-pole nature. 

[0084] Moreover, if the electrical potential 
difference cvirrently impressed to each pixel on the 
gate line Y6 on it is seen about the 1st frame 
period of drawing 4 to the applied voltage of each 
pixel on the gate line Y7 of drawing 6 (b), the 



period (lf-5f, and 7f-8f) of the remainder [ period / 
(6f) / in an one frame period / about 1 field ] in 
reversed polarity will become like-pole nature. 
And if the electrical potential difference currently 
impressed to each pixel on the gate line Y8 under 
it is seen about the 1st frame period of drawing 4 
to the applied voltage of each pixel on the gate line 
Y7, the period (lf-5f, and 80 of the remainder 
[ period / (6f-70 / in an one frame period / about 2 
field ] in reversed polarity will become hke-pole 
nature. Therefore, the sxmi total of the period used 
as the reversed polarity in the scanning line of the 
both sides which adjoin to every scanning line 
becomes almost equal to 3 field period (l field 
period of 2 field period with an upside, and the 
bottom). (However, in the If of the 1 field periods 
of a frame period first [ each ], about the gate line 
by which a polarity is chosen by changing by 
interlaced scanning) The period to timing when 
writing is performed from initiation of If of 1 field 
periods to a gate line just before [ that ] adjoining, 
or the period when only the part of the difference 
of the period to timing when writing is performed 
from initiation of If of 1 field periods, and the 
period to timing when writing is performed from 
initiation of If of 1 field periods in front of 1 
selection period serves as reversed polarity 
becomes large sUghtly. 

Thus, since the period of the remainder [ period / 
ia the electrical potential difference which 
impresses the electrical potential difference 
impressed to each pixel on each gate line to each 
pixel of the adjacent upper and lower sides, and an 
one frame period / the about 1 field period or 2 
field period ] in reversed polarity can be made into 
like -pole nature,- generating ^^f va^disclination line 
can be reduced, improvement in contrast ..and 
improvement iii brightness can be attained, and it 
can improve image quality substantially. Moreover, 
CHIRATSUKI can be reduced. 
[0085] In addition, as shown in drawing 5 (a), it 
explained by the approach of impressing an 
electrical potential difference to each pixel, but 
even if it reverses a polarity for every source line, 
or the above-mentioned example reverses a 
polarity for every two source lines as shown in 
drawing 5 (c) as shown in drawing 5 (b), it can be 
driven by the same approach. (Although 4 pixels of 
polarities have reversed drawing 5 at a time in the 
direction of a gate line since it shows the case 
where divide an one-frame period into the 4 fields, 
and it is driven as shown in an example 3) this 
changes to every 8 pixels polarity reversals in the 
example 4. (Example 5) If even the about 32 field 
is divided when the actuation approach shown in 
the above-mentioned examples 1-4 estimates 
display quality, changing the number of the fields 
divided at an one-frame period The effect of 
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disclination was lost mostly and it has checked 
that lowering of brightness or contrast was 
canceled. 

[0086] Moreover, the control circuit of a liquid 
crystal display will become so complicated that the 
number of the fields to divide increases. 
[0087] The number of the fields divided from these 
things was making it the range of 2*32, and 
optimization of a control circuit was also 
realizable, realizing improvement in display 
quality, such as brightness and contrast. 
[0088] (Example 6) When the liquid crystal 
projector using the liquid crystal light valve of the 
reflective mold by the actuation approach shown 
in the above and examples 1-5 was produced and 
carried out and image quality was evaluated, 
brightness and contrast improved and image 
quality went up substantially. 

[0089] Moreover, when the liquid crystal display of 
the direct viewing type using an amorphous 
silicon TFT was produced and image quahty was 
evaluated, brightness and contrast improved and 
image quality went up. By building this indicating 
equipment into a personal computer or television, 
image quality can improve and legible electronic 
equipment can be offered. 

[0090] In addition, although the case where 
examples 1, 2, 3, 4, and 6 divided an one-frame 
period into the 4 fields and the 8 field was 
explained as an example, the number of the fields 
to divide should just be an integer below the 
number of scanning lines or more in two. Moreover, 
it may be made an integral multiple including the 
scanning line of imagination, and if it finishes 
choosing the scanning line of the last chosen for 
every field,- you^may make it^g^- to -the n^ 
even when the number of^scaiming lines does not 
become the integral miilliple of the number of thie 
fields. 

[0091] moreover, even if it sets to obtain with 
45-degree twist TN mode, the objects, for example, 
TN mode, other than the liquid crystal mode 
shown in the examples 16, by the same actuation 
approach, a disclination line can be reduced and 
image quality can be improved. 
[0092] Moreover, although the liquid crystal light 
valve of the reflective mold which included the 
liquid crystal driver in the silicon substrate, and 
attached the switching element by the MOS 
transistor to each pixel was made into the 
example and examples 1-6 explained it, if it is the 
liquid crystal display of the active matrix by 
switching elements, such as an amorphous silicon 
TFT and poly-Si TFT, a disclination line can be 
reduced by the same actuation approach, and 
image quality can be improved. Moreover, it can 
drive by the view with the same said of the liquid 
crystal display of the active matrix using 



nonlinear 2 terminal component. 
[0093] 

[Effect of the Invention] As stated above, 
according to the hquid crystal display of this 
invention, the period of the electrical potential 
difference impressed to each pixel of the upper 
and lower sides which the electrical potential 
difference impressed to each pixel on each gate 
hne adjoins, and reversed polarity only in the part 
in the whole period which is impressing the 
electrical potential difference Since the die length 
of the period when the remaining periods can be 
made into like -pole nature at, and the electrical 
potential difference of reversed polarity is 
impressed is made almost similarly about every 
line Generating of a disclination Line can be 
reduced, improvement in contrast and 
improvement in brightness can be attained, 
CHIRATSUKI can also be reduced, and image 
quality can be improved substantially. 
[0094] Moreover, brightness and contrast of 
electronic equipment of this invention improve, 
CHIRATSUKI can be reduced, and its image 
quality of a liquid crystal display can improve 
substantially, and it can be made legible. 

[Brief Description of the Drawings] 
[Drawing ll Drawing showing the polarity of the 
electrical potential difference impressed to each 
pixel in the one example of this invention, and the 
timing of electrical -potential-difference writing. 
[Drawing 2l Drawing showing the polarity of the 
electrical potential difference impressed to each 
pixel in the one example of this invention, and the 
timing of electrical-potential-difference writing. 
iDrawing 3l Dra wing^^htiwi-ng^ thR -pnlari ty of th^ > 
electrical potential difference, impressed to each 
pixel in the one example of this invention, anid the 
timing of electrical potential-difference writing. 
[Drawing 4l Drawing showing the polarity of the 
electrical potential difference impressed to each 
pixel in the one example of this invention, and the 
timing of electrical-potential- difference writing. 
[Drawing 5l Drawing showing the polarity of the 
electrical potential difference impressed to each 
pixel in the one example of this invention at the 
1st fi*ame period. 

[Drawing 61 The block diagram showing the 
actuation circuit of an active matrix hquid crystal 
indicating equipment, and an example of the 
configuration of a pixel. 

I Drawing 7l The sectional view showing an 
example of the configuration of a 
high reflective-liquid crystal light valve. 
[Drawing 8l Drawing showing the situation of 
generating of a disclination fine. 
[Drawing 9l Drawing showing the polarity of the 
electrical potential difference conventionally 
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impressed to each pixel in actuation. 
[Description of Notations] 

601. Equal Circuit of Pixel Section 

602. Transistor 

603. Gate 

604. Source 

605. Drain and Pixel Electrode 

606. Liqvdd Crystal 

607. Retention Volume 

608. Common electrode 

611. Signal-Line Driver 

612. Gate Line Driver 

613. Pixel Section 

614. Gate Line 

615. Source line 

71. Polarization Means 

72. Glass Substrate 

73. Transparent Electrode 
74.76. Orientation Film 
75. Liquid Crystal 

77. Silicon Substrate 
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, lEW^XM^^y^a^'iUfiiPh., Y 8 . • • - , Yn (Y 8 /i^ 

30 hsy^^-m^^^^i^-him \t.^m'&ixm^\h^ 

#ii*^^5^2©7^'— iNCD I ' W:?'t' 3: v-^/^T-iSi^ 
-rSo ^LT, 2>:cDjlS^^ra-^?f4y- hi^Y8±Oiii^ 

»#ai*tVT2^lCSt5i^tb;5l|2(07P—A<Om' CD 

- vmtY 1 2±co®^ic:in*»t> iii^^fflrB^anyti?'!' 5 

^ (o Fb^ {;i :ft 1Stt{|iJ o mffi » # * n.-c if)^ » # iii 
A*5)SI-TbT. j5c»cB2<D7U'-A;eiSM*6^ix5o 

loo 3 7] ^2CD7U— AH, ^ 1 <D 7 U— A 1 1^ D 
StS-C^ 1 tD7 u-A i:ig@tt-e#®*tcmiESr»t iZ; 
50 tfi5^-tT^/^So -tUT, ::cD»)f^Sr;^t?5§u, #111 
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(5) 

7 

[0 0 3 8] wOJ;e>/ilg»)Sr-r?)*fc:J:oT, Xi~ 
ttSr^#SL/:£;6Sf>. 0!l;tfi, 0 6 (b) ©y- hi^Y 2 
±0#iii^tcPPJ!)P^ti'Ti/'>?.lUEf±lll 1 co^ 1 (0 7 u— 

i>.»lsg^co^^T^5^:, i7i — A^ugf^wtii? 1 

->\'VWi^ (If) /Silt;iSiS»:^tt-CSE 5 Offlia (2 f~ 

4f) \mWm-Cti::^, ^LT. y- hi^Y 2 ±0«-iii 

^^c:fPJill$^^T^^5«EfiE i i ©7 u—AMMfc 
(2 f) fc*ft*5iS^@14-x?^t)(0^|ja (1 f i: 3 f ~4 

f) \twmm^u-i>^ 

[00391 06 (b) ©-7— hi^Y 7 ±®«-® 

*(OFn;!)P®Efc>rtLX. ^<D±c^)y- hi^Y 6±0#iii 
*fcEP;!jp$tbTi/^.5®lE(iEl 1 OH 1 cD7 

i^ttt?5^!9©^RS1 (1 f f o^cJ'-Y 5 Vj^i j CD^-Y 20 

^-(0T©</- MlY8±(0#iiim»CPPiP$tLTl^-5aflE 

J^mSi^nrnt-l-? ^-/Wm^ (j cDi?-!' 
nKDiS'-r^Vi/S-C') fz.nt^^W^-^^KXDW^ (1 f 

-f.-^/KK^ra CJbTi^^fl!l-C5CD..# 1 7^.-/kK^FBl-ro) 
-f-zV'Kfflra 1 f l::*JV^T, jKT/MU*SE-r®tt*s«) 9 

5, ) 

^14t-r5)^*5-e#5^it>tc:. x-f y^— v'a >'7 

10 04 01 rS5, Jiisillfe^!lf±lll 5 (a) m^-fipl:: 

^iliI^{cajESr^^jp-r5:^ST'IjiB^Lfcd5. His (b) 

(c) fc^-f-i 5»cy-;^i||2*ri:{r:gittSrKeUT so 



5 

[004 11 ^ fc. HI 1 T-^-mifl, ^-H^fCPilAp-f 5 
«JEO@t4^^i-t,CDT% H^fCfPip^H-SmJEf-^yw 

[00421 (HMcaj 2 ) *iim«f!ifi> nifi^ij 1 1 mm 

ftlro^Sr^xT 8 7 -A' K^rafC Lfc«^©]^S):*jSfe 

[0 0 4 31 ia2tt, 05 (a) (C^T^^tt-S^^W^* 

<75^^'t4Sr^-f-t>(DT'fo5o *S^*-|^coiIii^(c:fp^jpi-5 
m&<DW&.\t.m 8 7 -/V KJc55-»tTIBi!iSr 

*3:iJfel\ .El2©Yl~Ynfi|Il6 (b) OYl~Yn 

fc^ 5 1 # ^ S * oa-ttxajEdStS^f $ tiT 1/ ^ 5 
4^{fiSr^LTt^2.. #Pimi:iBl^p-f-5li]E©@t4ftia6 

(^^amis 6 0 8 (^iim^i 6 o s fi:^ ? <r>mm^M 7 
5, 

[0 0 4 41 ISI20 1 F»i:||l(D7l^— A-e2 FfiM2 

[00 451 M 1 <^7 U—AXtt, -^-f, 1 f X;^-t-M 
17-<-/V'KX, -J^— h^Yl. Y9, ...,.Yn-7t8 

^d5tT^:>tl-?)„ Yl. Y17. Yn-7 (Y 1 1 

6 '7.'<: '^M\m^::r^¥-hm »4mttX'»#iZ.^d5 
tf'fe^stu, Y9, Y2 5. ••• (Y9*^^l 6 7-r>'S 

y— h^Y 1 ±05Sj*IC a cD<?-r 5 V^^X' 1 iis^^rr^o 

X, «fe©M#?»rax«:y- hifaY 9 ±©®^|Cb 

X<S>clcSt3A*tv?)H2c0 7 1/— A(^?b' (D^-Y?^'^^ 

b 8 7-f i^n<DmxTm bjt«X)W2>cS*? LXtr 

y- hiSYn-7±0=&iS^^X'mjE;45»#)i^tvX 

Xi^^-r?)o :iixxi 7^— /UK^ 
PbI^SII-T tx, jife©2 f X^i-H2 7-f->'VK*s|aiS$ 

(00461 Ig27-i' — KX-(4. ^— VWtY 2 . Y 1 

0 Yn-(,hBy^ly%(Dmm\^^^t^fiiof\,. 31 

*^d5/^$4xXS#iZv;j^i5^Ti5iX^, Y2. Y18. •• 

•s Yn-6 {Y2f)^h\ Q^-om^n^^^^—vm 

^iiE®ttX»#y.^;^|5^T;^eJ^t^. YIO. Y2 6. ••• 

(Y 1 OA^e, 1 6 7-l'VfetC+BSi-^y- h^) f4#(;^ 
■ttxStii^V-^sfrtpn-So y- H^Y 2 ±(DiiiSl;i c (O 
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9 

Y 1 0±<omm\Zd<D'f-( 5 1 StR»lig<D5g{C:ft 

r HT- 2 7 ^ -/V KfflWd5JS^T UT. 53^<0 3 f 

[00471 :i<oxo\^i^x. isa^-f-yuK-ctt. y 

-hBYS. Yll Yn-5t 8 ^'I'VfefOjlgMb 

3» Y19. Yn-5 (Y 3 1 6 >-fe»C^S^ 

1 . Y2 7, ••• (Y 1 1 1 6 ^^miz^^-r^ 

3 ±<omm\z. ^<r>^'< ^>ir-r*i SJi^«ra©ra»cjE@tt 

[0 0 4 8] 114 7-f— /vKTtt. y-h^Y4. Yl 

2 Yrv-Ah 8 Vftrofffilg UjfeacAStrt)*!,, ^ 

1Si*^t£^iXX'm^\h:yi-ii^'ijt>i\^, Y4. Y2 0, •• 

Yn-4. (Y.4-;a\fc i 6 ^-f-Xfetitga-rS h^) 
HIEMttT-#^iZv;Zfd5n^i^5n. Y12, Y2 8, ••• 
(Y 1 2!6»t> 1 6 ^-r VttfCffi^-rS-^- Ki») ttrft® 

*ixTj!>j(C^:#5i^ix5^2CD7 U— A<73 f • O^'f 5 

SS±©#iii^ (cmiE/55«t ii*t^T^>:IC§ t ^ • 

[0 0 4 9] ^5 7^— /VK-^tt. y-h^Y5. Yl 

3 Yn-3i: 8 7'1'i/ttcDfR4gLjfeS;is^7fc«^^. S 

^iP^ft^)c\.X■9^•^hA'W^i:>i^,:ii^ Y5. Y2 1, •• 

Yn-3 (Y5/&»p,i e^'fvmc+asi-sy-ha) 

ttIE^H4t?»#iZ,;^*^;65fT^<e*ptv. Y13. Y2 9. ••• 
(Y 1 SA^fe 1 6 7^>-«fcH=ss-r5y- h^) 
t4T-St j^.;^;6StT*?tl-^o y- K^Y 5 ±(0®^tc: g W 

*ixr<^lr»#ii^tu:5^2<07 U— A(Dg ' CDi?-!'? 



[0 0 5 0] ^6 7^-/WKT-»i. y-MSYB, Yl 

4. .... Yn-2t 8 Vfe(DMaL^S;d5fft3tl,, S 
^^^5^oe$i^TStii^;6S^T^^ttSo Y6. Y2 2. •• 

•> Yn-2 (Y6*>bl e^-fi^fetClaaf ^y-h^) 

flIE@tt-e*t:ii;^(^;JSfT:fe^?^^. Yi4. Y3 0. ••• 

9^ 5 ^^^Tl^^^^racDraf-iEMttfiilrollJE;*^^^)^ 
*HTJ^IC»tii*tu5M2<D7W'— AOh' (O^-i^ 

[ 0 0 5 1 1 m 7 7 -JU KT-li. y- h^Y 7 , Y 1 

5 Yn-1 18 7^ >m<omm i.M^i>m:>n. m 

20 ^i)^f£^jxX^^ihy^76^nioih?)o Y7, Y2 3, •• 
Yn-1 (Y7*^?>1 e^-OttlcffiS-rsy-M^) 
itjEmi±xm^i^^i>^nti:i:>iX. Y15. Y3 1. •■• 

(Yl 5*»f> 1 e^-Y^-ftJift^-t-S-S^- f^^) i-i^m 

ttt?«#ji;£^iStTtjtu5. hitlY 7±(Ojii^»C i © 
*iXT?>C»C»#ji*ix5S2<D7U'-.i.© i ' WiJ'f 5 

^iz^'o^-m^m^vx^ im^mm:^ti^^m^ 

30 m±(D'^mmiizms.i)^m^&t.ixxmzm^i2:it.n^t. 

[0 0 5 2] ^8 7^-/VKT'>4. -^'-h^YS. Yl 

6 Ynts^-^^^^ommL-^m^nibiri. 

jb^fi^tixm^yii^ii^nibtli, Y8, Y2 4, 

Yn (Y8*»bl 6 7l'Vfefcl4SSi-5-5'-hli) HjE 

m^Xm^ii^i)m^£ibiX. Y16. Y32. ••• (Y 

1 GA^^i Gy^^-mzm^-t^v-hm) itM\&x 

40 T«>:(;i»#iZi^^X?)m2CO7V-A05 j ' COiS'^r ^^-i/ 

<D^mmizms.iim^'i2i^ixxmzm^'^^K^'^x^ 

[0 0 5 3] :i(DJ;5»-L-T^8 7-f-/l'K4T'M7L 

T||i(D7u-AdSi^TU-C. ^>i^^:^2tD7U-i^Ji5B3 
[0 0 5 4] ^2(D7U— ^1C07U— Airpli: 

50 mmxmi(oyi^-j>.i:mm^x^mm\zm&t:mti2^ 
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11 

[0 0 5 5] r<Oj;5''ilgibSr-t--5*»wJioT. Xl~ 

^ltt?Jr^#;t>tC;65fe. mX.Yt. HI 6 (b) hi^Y 

1 ±(0#Sr^fwR]J!)P$kTl/^2.®Ef4l2l2<D^l <D7U 

-f-zi-K^ra (If) fc:tt;55as;^t4-ea t) w»P^ (2 f 
~8 f) -eUT. -5^- HaY2±C0=S- 

liB^©PPJPSE»-*f UT. -5-©Toy- 3 Jh««- 
iii*»wBiAp$ttTv>5mffif±El 2 1 ©7 U'— 
^o:ov^TM,5i:^ 1 7^— A^ffl'f'WfSiac i 7^— /WK 

«FbT (2 f ) tmimm'&-r:m.*) nmm (i f 1 3 f ~ 

8 f ) filsHgi4(J:jfe5. 

[0 0 5 6] me (b) ©y— hi^Y 7 ±<D^iii 

*CDEfliPSEfo:MbT. ^(7)±oy— hif^Y6±<D#iS 
^t-EP;!lP$tl'T V^^.llJE^±|lI 2 tD^ 1 <D7 U— A^^^tC 

^1 (6 f ) fctt^SftftHtt-C-atXD^FBl (1 f ~5 f t 7 
f~8f) (ilR]^S14lC/i5o -tbT. ^-hmY7±.(D 
#iS^®PpApmjE{->fi-bT. ^<DT<?3'!^— h^Y8±W 

#@^^^cEp^p$i^T^^5mBE^il21 2 (DM i<r>y i^—M^m 

K^rnT (7 f ) fc»tdSjS611'ttT-a 9 <^»Fb^ (1 f ~6 f 
i:8 f) t^oT. t'(OM^m\m\^X 

^cDEMcOy— hMt-MUT. 1 7^ — /P KfflfBT 1 f CO 

v^ttl 7-^-/1^ K«rai f (OM^6*>b»#5ii^»-^s^T<p^^ 

5 'T 5 ^^'a -c(D»ira i: 1 m^mmttsco 1 7 -/v k 

<^i2.. ) 
#5. 

[0 0 5 71 f*i. ±fBIUS^J(il21 5 (a) iCTjk-tXoK 

^mm\zmKt:mai-i:^mxvim\^iti>^. ms (b) 

, (c) {c^i-J: 5»cy-;5;^2*r:i:ie:^ttSrSeLT 



(7) 

(ciTFi-J: oiz^ 1 7U-i>.^FBl$r4 7^-/vK{C:9-ltT 
lEiiJ-t S S-e- Sr ^ LT I ^ 5> fete h ^:^(o] 4 ®S 

-^osttiSKii L ■> 5 ^5 , Hitefisj 2 -cfi r 8 mm 
^tc. 0 2 T'^-i-i2i(4^ig0ij 1 (omrnxm^^tzm 1 tm 

10 [0 0 5 8] (MmM 3 ) m 3 »C*JV ^-ClllSC»J 3 Jd^^S 

ia*ia3tc:^-t-o 

[0059] mS -C^-TElllSlififiSJ 1 . 2 <7)tft?^•T?ffl^^ 

fcini. 2^1^^. ^mm\zmvi~^ms.<r)m^^m-r 
h<ox\ mmzma^in?)m&i^^/i^^m-th(DXi±fj: 

® 6 0 8 ttin 7 (ommwrn 7 3 ^^i". ) <Dm.iiLv srs 

20 [0 0 6 0] |§13<01 Ffi^l(D7U— A-^2F»±^2 

[0 0 6 1] H 1 (737 U-AXi±. S-fx 1 f t?^-fS 
17^— /VKT?. hi^Yl, YS. Y9. ...Yn-3 

#iZ:^d5tT*:>ix5o Yl. Y9, ••• (YlA^fe8 7-f 

Y5, Yn-3 (Y5*>^8 7'f VftJclsai-S 

y- hiS) i-i^m^xm^i2<^i>mt>iv:^, miy 

1 ±<?3lii^te a Q^'f 5: 1 5l*?S8^1C0FB^(CiE@'l4 
30 {l!)oSlEzJ5»tji*ttT?>:{c:9#)i*ix502(^7V'- 

S8FBlT?f4'^*- ^i|^Y 5 ±(Dmm\Z h (D^-^ S. :y^X 1 )1 

mm<r)m\z'hm'±%<oms.ii^^%'->h%^xmzm^ih 

tiiSttTi!>ClC:»i^ii^nS|g2©7U— i.<Dc' (O:? 

tt<SrS^$iir'iC*s^4 7'r V«SOfl505M LjfeSTlR^S 

"o tRLXtrt. -5^*— hi^Yn-3(c:dco^?-f ^ i^iZ-ciilJl? 

rH-e 1 7 -/V )^^mtm-T UT. ifero 2 f -cg^i"^ 

2 7^ Kd55^*6$ix5., 

[0062] ^27^ -/W KT'fi, hi^ Y 3 . Y 

7. Yll Yn-li: 4 ^-O-feOfi^SLife^g^eiStf 

S4R7)S/i$tuT*#3i;?f;J5=fTtotu5o Y3, Y 1- 

1. ••• (Y3/0^?3 8 7-r>'©{ci=@s-t-5y- K^) 

iE1H±T'»^i2>^^*5^T>tCt?tt. Y7. Yn-1 (Y 7 

5o A-b8 7'1'>'»tCffi^i-5y-hS^) Hrft^ttT'S^ii 
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hifeY 1 1 ±.<Dmm\^ fii^hi m^mmmi\.txL^ ^ 

2 7 -f -/V K^Rg^Sili^T UT. <ife<D 3 f -C^-flfi^ 3 7 

[0 0 6 3] ^ 3 7 -yP KTfi. y-hi»Y2, Y 
6. YIO. ... Yn-2i: 4 7-1'>'fe<D^SL5taE;dSfT*? 
ii#?;i5^^e$^^T*^iZ^;^^;65ff^^i^5, Y2. Yl 

0. ••• (Y2*^^8 7-rv»tC^gai-5y-h«l) \t. 
lEW^-nm^^^Th^lJ^'Ufiioix.^ Y6, Yn-2 (Y 6 

f>^h 8 7'f vfe^c^a^-t-5y- vtm ttA®tt-es#ji 

if-r^. ■5rbT. ;!fe<0®*^^Mt?tt>5^-M&Y6±<Oiif 

j)5StiZ,$jxTi!>j{;i«^ii:*H5^2CD7 U.-^Jx(D i • 

||2(D7l. — A©j' Oi?^ $>^4T'^S:i^-r5, 
J;5»c:. »#jZi^SflE<0^H4SrSe^-&7'£iise3 4 7-Y>' 

»#ai*iXT?feJ;iS#Ji*tV-5^2cD7U'— AOk ' <D 

TUT. i^<0 4 f-t^^-tm47^-^uh'i)mith^iv?>o 

10 0 6 41 m47 ^—Jl^h'-r^ii. ^—hBYA. Y 
8. Y12.... Ynt 47'r>'ferofl5ML^Sd5tT*3 

S*^;i5/j:$4xT§#ji^*st7*pH5. Y4. Yi 

2. ••• (Y4d»fe8 7'f ^^fef^^e^-rsy- hs^) f* 

IEMt4-e»#5i^d5fT/i^:>^x^ Y8, Yn (Y8;6^ 

J5s^7*p4^5, y— hi^Y4±roiiilg»c: 1 cD^'f $ v^^-C 

^i2^^n5^2 07 u— i^<D 1 * W^^'T s: 



74 

S#JZi^^^T^>:lC*#iZ>^4^5^2<D7U-A(Dm' <D 
5S>C»C»#ii^tu5^2(7)7U-i>,CDm' ^^^ ISJ^^Pb^ 

i-^o rtT,T4 7^'-/UK^&'];6S^TLT, ^lcD7U 
-AdSI^TUT. i9ctc:m2©7l— 
loo 6 5] ^2(D7U— Att, ^1©7W— AtmC 
' ®|g-CS^ 1 C0 7 u— A t i3S;|^14T-=&iii*»r^$:S:^52. 

[0 0 6 6] :i©i 5^j:IEibSri-5»(CJ;oT. Xl~ 
^^4Sr^#;^^5ei5t>, fi^l^tf. E16 (b) ©y- h^Y 

1 ±©#ii^^^cfpJp$^^Tl^5®JBE^ila 3 CD® 1 ©7 u 

— -^ffl^f-ovNTas t . 1 7 A^Kt©ia»^ 2 7 
— -'^ K»iW ( 1 f ~ 2 f ) ft:»t*sa»«H4t?a t) cD^ra 
(3 f ~4 f) filS)@tt(c;fe5, ^UT, ■{^-hi|&Y2 

iw^pf^tcTOp^nxv'smjEtiia 3 ©^ 1 (07 
A^lig^c•p^,^Tl,5^:> 1 A»ira«iJ<Dfaisi 7-f 

-/v-K^^^ (2 f) fc»t*5iSS^tt-^git)<o«ra (1 f i 
3 f -4 f ) JilDffi{4(&;fe5o- • . -. < . • 
30 [0 0 6 71 ^fc. 1216 {b) <Dy-hmY7±<D^m 

m<o^Mmm\zMi^x. -5-©±<oy— >i»Y6±(0'&iB 

^ fc ppAp $ ;h-T I ^ 5 ^jE m 3 © m (D 7 u— 

@+t-ca!5(0»!lig (1 f ~ i i<0^^^ 

>'i/A^^>4 f CDM-T^T) ^LT. ^ 

<DT(0^~ h«Y8±(D#®^»;iPpJ!)B$tuTV^SmflEtt 
lil3©||l(07V'— A^^B'3^wO^^Ta^t. 171^— A 
»ira4'(Oiai?2 7-<->'l'K»KI (f (Off^ ^.WiTii^hm 

40 © I' 5 V i?"^ T) fctt :65iis&®t4-ea 'o<omm (1 f ~ 

f O^-^' 5 Vi/imW^'f 5; Vi>'*='t5 4 f ©^T-£T) 
5M{l!l<03tSillT©iS6^itti: /ji5^ra(0-&tftt 3 7 - 

mithi^(0 —jv YMf^ 1 f tc*3V^x, fHi^a 
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t) ©«MttlllMtti:-t--5.*is-et 5fe«> 

[ 0 0 6 8 J HJStfiJ 1 i: (DjSV^fi, 40(D7 -f — KI8 
ra(0rt©2 f i 3 f -CilS^i-^^-r >'^A^^#^TV^:5 

[0 0 6 9] ifti, ±|B||Jg^»i05 (a) Ki^-T J: 5 

ihmmz.%B.^mi!rt^-)3^-<imm\^fz.-m^ 05 (b) 

[0 0 7 0] {.-mm A.) if.-m&m-t. nws^zhnm. 
nwmj^-r:^ 1 y v—h.mmz.^n-f^ y -f 

to 0 7 1 1 04(4. 05 (a) Id^-f- J; 5 
~Y nli0-6 Cb); 1 ~Y n cD=S-y- h^±<D=S-@i 

i!iPt-5^iE<DlH4(±0 6 ©^Jimil 6 0 8 6 
0 8 (10 7 cDiSl^m^ 7 3 >Sr^i-» ) om^4SrS»(c: U 

TIE. at?*uti^5. 04T*-t-0tt. #ia« 
mjE u'</v sr ^-r 1j <D T* (4 Tic V \ (c #® * (c ppjjp -r 

d^ppjp^tv^, 
[007 2J 04 W 1 Ffi^l cr)7 ^—^-^2 F(4^2 

[0 0 7 3] ^1 (75 7U-AT'{4, -^T. 1 f T'^i"^ 
l^^-yUK-C. y— h^Yl. Y9. Yn-7i: 8 

;^^i4S^Ti:5i^5o YK Y17. Yn-7 (Yld^bl 

^Titi^i^. Y9. Y2 5. ••• (Y9;6»e> 1 e^-f i^ft 

S^Y 1 a (^^^''T 5 V;/T- 1 ^tR^W<D 

TbI ( c Ellttfi!) CD m JE ii5 S # iZ. * tb T iS^ I - » t iZi ^ 5 ^ 



T, i«>:(Dil*?MrBlT-(4<>-*- hi^Y 9±<7?iii*{CbcDi?-l' 
Ti^;(c:»#j^,^i^^l^2©7^— A(Db' w^J'-f'^^'^^ 

h«lYn-7±(D^]ii^*T*mjE?!i5»#ii*tvT 

ra^SI^T UT. J?:© 2 f T^i-H 2 7 -f -/V Yim^^ 

10 [0 0 7 41 m2 7^-;VK-C(4. y- K^Y3, Y 1 

1 Yn-5i: 8 7-r>'fe<DfRSLjfejedSffipix. iSi 

S^dS/i^tuTStii^'^dStTipnS. Y3. Y19. •• 

Yn-5 (Y3*>t5l e^-fi^ftfCtB^-f-Sy-hiiS) 
\-tmm.-Q%ic'iL7i.W^fiioi\.. Yl 1. Y2 7. ••• 

(Y 1 1 d^f> 1 6 7-Y >-fe(c^as-r5<^- M^) (i^iis 
^4-e«#ii;?^*5^Tt^^^5. y- m(Sy 3 ±®iii^.jc c © 

20 Y 1 1 ±(Dis^tc c 1 wsvmm:M^9^ 5 

tii*tv?)»2©7V-A<Dc' d^fe liltH^HSJxfc 

^tf^UTtf*. h^Yn-5±cD=S-®^*T-mffi;iSS= 

--'V KMK ASil^T LT. 3 f -e^-MI 3 7 -/w 

[00 7 &\ m z.y- A -?/k Kt?f4v '^-^ Y 2 . . Y 1. 

30 0 Yn-et &7'l':^«CDfl5SU*S;JStTt)H. m 

*^as/i$JXTS#3i^dStf*>n5. Y2, Y18, 

Yn-6 {Y2*»bl 6 7'Y>'fefj:4gS-f-5y-hM) 
(±iE@ttT-»#ji;9^d5tT^it5tb. Y 1 0 . Y 2 6 . • • • 
(Y 1 Od>?> 1 6 7'f ^'StC^aa-rS^f- h^) (4:^® 

S^fflF5Tf4-y— VUY 1 0±©®*{C e CD^-Y 5 ^-i/t? 

M|Yn-6±(D#iii^*-C-«ffi*S«#ji*nTi!fcfC 

i^lTLT. ?>CW4 f T^-r^4 7^-/uK>6S<i6*-5, 

[0 0 7 6] :i©J;5»CUT. ^4 7 ^ -^w K-e(4. y 
— hjSY4. Y12 Yn-4^ 8 7'1'i^ft(D?^8Ml- 
*«*S^T*^^^. 31iR*S^C$3xT»#ii;^f*StTt?ix5o Y 
4. Y 2 0. Yn-4 (Y 4d^fe 1 6 7'l'VtttC^Ba 
■r^y-t>») (4iE@'t4-C»#i2.^d5tT^i*?ix> Yl 
so 2, Y 2 8. ••• (Y 1 2*^f> 1 6 7-1' i^ft(C^a^-r^ 



1#ia¥ 11-295697 



17 

[0 0 7 7] ^5 7>f-/VK-t?»i. y-hi^Y5. Yl 

3 Yn-3t 8 7l'>'fe<Dfl5SLjfe*d5fTt>tb, S 

^l^*SJ'i$^^•Cgtii^;i5^Tt>^^5, Y5. Y2 1. •• 

v Yn-3 (YSA^fe 1 e^-ri^tetC^Ba-rS-J^- hIS) 
f±E®^4-e##ai;^^*S^TJtCi^i^, Y13, Y2 9, 

(Y 1 3*»t5 1 6 h^) »4ft@ 

14-t?»#ji;'^:d5tT*:Jtb^o hiiSY 5 ±<D®^JC g © 

[0 0 7 8] ^6 7^-ywK-t?»±. >^-hi8SY7, Yl 

5 Yn-lt 8 7'f'>'«©fl5Ml.jfeS*5^T^pi^, jl 

iR*S;fe$irTS#ji;i^;iSfft>tu5o Y7. Y2 3, •• 

Yn-l (Y7;4-b 1 e^-TVfttCffiSi-S^^*— Ki^) 
ttE@ttt?S#iii^;45tT^<e*:'tu. Y15. Y3 1. ••• 

(Y 1 Siii^b 1 6 biii) f±:g® 

10 0 7 91 ^7 ^^-/WK-Cfi. </-hSlY6, Yl 

4 Yn-2i: 8 7'('>'tt©fl^MU*3S*s^Tt)^^. S 

tfidS/j;$jxx»i:JZv;^*5fft?H.5o Y6. Y2 2. •• 

Yn-2 (Y e^^hi ey-o-mic^^-r^^-hm) 

HjE®tt-C*#ji;^^d5fT7iiPtV, Y14. Y3 0. ••• 

(Y 1 4 *>6> 1 6 7-< ^-ttJw^BS-r-sy- hm) fttft® 

[0 0 8 01 ^ 8 7 ^ -^V K-Ctt. -/-h«SY8. Yl 

6 Yni: 8 7-< V«(D?R^L*S;^)5^Tfc>^^. ilS? 

*s/i$ixT§#ji;9^dStT*:>tl.5„ Y8, Y2 4. 

Yn (Y8A»fe 1 e^-fV-fitCffi^^-r-Sy- h^) <iIE 



(10) 

J8 

mi^X'^^i2^^i)^rffj:i:>iX. Y16, Y32. ••• (Y 
10 [00 8 1 ] ^cOXo\ZLXm8y^-/l^h't.X'mTi. 

xmi<oyu—Ai,mTi.x. i^\zm2<Dyu-j^7im 

[0 0 8 2J ^2<D7U— i>,(4, :^1CD7U— AirlSiD 
WmX'm 1 CO 7 i/-Ai:asSttT-^®*{c|^|E4rStii 
J; 5t-LTV^5o ^tLT. ^cDi&f^Sri^tJSU =&Bii 

[0 0 8 3] r<Dj:5^j:IE»)Sri-^»«cJ;-o-C. Xl~ 

xmx-7r^-f-y-p.m^ma-r^mi£i-i 1 m^mm:^k\z 

fiH4Sr«)#;t/i;65e>, M^ti. 1216 (b) ©y- hi^Y 
20 2±<D#Ml!l©fnAn®EfcMLr. -tcDiO'^*- hijiY 

1 ±cD#iii^icPn;!)P^HTv^5mjEttlii4 co^ 1 cd7 u 

-f-z^KMura (1 f ~2 f ) t^ifi^mmmxm'^xomm 

(3 f ~8 f) f±|^®ttfr;t5, -tbT. 'J»'-MS{Y2 

±<D^mm<Dm\i'm.mzMvx. ^<DT©y— hi^ys 

±05=S-iii*tcEpjp$Hxv^smflEtt|ll4 on 1 ©7 u— 
--'VKSara (2 f) fc-»:^d5ji:^14-^SI!3®SSra (l f 

3 f ~.8 i ) j:i:mmm.cM?>.. , : .. . 
30 [0 0 8 4] Be (b) ©>^- hijSY7±co=s-iii. 

^tClW^JR ^ tvTt^SmjEEttia 4 (Dig 1 ©7 ASBIfflJC 
■0^/^T^5i, 1 7U— A^RifiCDISI^l 7^>-/VK^ 

ft^ (6 f ) tc:\-}7!)mm^xm<o<DmNi (i f ~5 f 7 

f~8 f) ^LT, y-hi|^Y7±(D 

#Bi^<DEriJpmjElC*tLT. 'tOT©'^'— hi»Y8±© 

^mm\^^M^i\.x\,^^mE.itm4(om 1 ©7 u— ass 

K{CO^^T^2>i:. 1 7 U— AS9^c^3cDJSjr2 7^— ^'U 

K»J|ig ( 6 f ~ 7 f ) ^c»t*5iS^®tt-e^S *) ©»i[ffl ( 1 f 

40 ~5 f i: 8 f ) ^'i.'mmi±^^f£^. =i*oT. ifWjfeSi^JC 

-g-l+tt 3 7 ^ -/V K« W (±{|!) t © 2 7 -f -/P K»^1 1 
T{B!lt©l 7-f-/wKMra) ttStftf LO^iS, m 

=§-7i/-A^rBi*&J6<D 1 7^'-ywK«rBn ft:it3t> 
mxfmi.7^^xmmm'omt>^xmiR^h,^jf~ 

1 7-f-/vK»ll?gi f ©5g^6*»bSt5ii?^*sfTi3tb 

^'^4 ii>i^^x'(Dmr<si. ifei^tii 7-f-/vKfflPBn f 

so 1 ilJ^SBKHtioo 1 7 ^ -/w K»W 1 f ©Mi6;4-b»#)i 



SB ^11 -295697 



19 

(om^ —jv K.^rafc?) I/Mi 2 7 -/v- Ymmtm 

itHttT-^ f9 cofflpg filHStt i: i- 5 -e ^ 5 i^, 

[.0 0 8 51 ±Mmmm\±m5 u) \^^-ti:bK 
^mm\^n&^mir^^m-r^tm\.tz.ifi. ms (b) 

(c) (ci^^-r J:5»cy-;^Sl2*r:ttcM'tt<£rSebT 
tlRl«o:^fe-CiKii|-t-5«:;i5-(?#«. (|115f±|^m«»j3 

^tb-rs^^^^UTi/^Sfcfetc-^*— hM:^ip|(c4iii« 

[0 0 8 6] ^fc. ?S**^^a<^$lJI9lH]^tt. ^^fiJi- 

[0 0 8 7] ctv?>(0*d»f>. 5^#Ji-?. 7 ^ -/w KUcfi 
2~3 20|S|ffi{c-t 5w i:X, Ift*^^ h 7;^ h^O 

[0 0 8 81 (mmme) ±fE. 3ijs«wji~5fc^Lfc 

^ib:^ftf;iJ:-5SttM<otgfa7-<' h/VPT'Sr^ofc^^ 
7°D v':^ ^ Sr^^ bX L,X®K©r?ffiSr Lfc r 5. 
jWi^t^v- h7;^ h;ii5|S]±LXiiiKdS;'ctS(c±;d5-3fc„ 
[008 9] T^/v.7r^vy aVTFTSrigo 

»Si:='>'h7P^ hiS(6]±bX®KdS±d5ofc. 
:i y ■:^>'^ 3 >- e zi. — J^'T^ u t'tcM^ 

iitf*Jcj:oX. WS;45|6]±UXAav^'S^«S§SrS^ 

[0 0 9 0] i^, 3l;^0iji. 2, 3, 4. 6ti. 17U 

-j^mm^ 4 7 ^ -^v K t . 8 7 ->'i' h'\^^i-ftzm^ 
t Lxmm ufc^s. 7 ^ -/u Ki^f* 2 tJii 

ISSr-g-feXS^^SfcbXtSv^L-. =§-7^'-yi'Kri:f;: 

[00 9 11 HJfe^^iJ l.~ 6 XTjk uytjg^^- KK>L 

^l-Oife. fi»lx.fi. TN-=e— K^4 SS^Vl'x^ hTN*— 



20 

3 v-7-1' >-S:'lg:^^tXiSW?r[S]±-r5»;i5X'#-5<, 

[0 0 9 2] ^fc, nmm 1 ~ e xf*. -> y => ^-atgt;! 

^^/Vy^Srt^JtcLXtft0JLfcd5. T^/i'7r:^v'y ^^^T 
FT-^/Ky v^y ='>TFTm<Dy^4 

fz-T^T-^-^r-^v y ^5'^cofi^s*^^B^;lo^^xtlil« 

(D^^*XiZi!lXt 5o 
[0 0 9 31 

ESrPPJnLXV^5MIS^fli(04'(D— gpfcltx. a 

»ifig©S $ if © 7'f i^lcov <X t 1^ Ctcx# 5 fc 
20 ^^;^;J' y^— v'g >'7'l'>'©^^Sr'fli;i^i-5» 

[00 941 *38Pj®m^m§gf±. h 

iifK;i5:^*ilci6]± LX^^r < -r S*;isx# -So 

[affirofB^Jicta^^i 

[Ell 1 *^B^<D-*m^JX'^lli*»-PnJtiPi-5mEE<0ffi 
30 [0 21 *^P^©-|im0-!lX#®«Jc:PPJ!)Pi-SSJEeO® 
[m 3 1 *^0J©-|life0iJx=S-Bi«tc:R]Ap-f-4mEE<oe 
[1214 1 *^BJ(D-||S£0ijX#Pi*fCppip-t-5SiEE(?5i^ 

(0 5 1 i^^m<T)--mmmxm 1 07 u-A»Kir#H 
[me] Ti^T^-fT'-^hy^ :^mi^^7mm.<n)mmm 

ffi0o 

[0 8 1 x-f y ^-v-a >-7'1' vro^^Oil^^Sr/T^ 
i-0o 

[0 9 1 tiE*WiJjX«#a^»-EPAPi-5«iI®;^ttSr^ 

i-0, 

[:^-§-cO|ftS^] • 
6 0 1. iSlS88<73^'ffi[al8S 
6 0 2. h7>'^^.5^i5' ■ 
6 0 3. y— h 
so 6 0 4. y— ;^ 



4# §3 ¥1 1-295697 



(12) 



21 

6 0 5. v\y^ :yRximm'Wm 

6 0 6. WL^B 

6 0 7. 

6 0 8. ^mmm 
6 11. ffi^i^K9>r^< 

6 12. VmY'7^^< 
6 1 3. H^SS 
6 14. 



6 1 5 

7 1 . 
7 2. 
7 3. 
7 4.. 
7 5. 
7 7. 



7 6 . m\^m 



tmll 



im2] 



2 F 




Y 1 V- 



y3 V- 



Y4 V- 



Y5 V- 

{: 

Y7 ?- 



Y8 ?- 



Yo-3 V- 



Yd-8 7- 



IP 



It 



It 



2F 



[1119] 



=1 — 



ms] 








+ 


+ 


□C3 


± 

+ 
± 


BBBH 








H 




□□□□ 


+ 


+ 


+ 


QQ 


BBBB 








SB 


□□□□ 




+ 


+ 


□Ea 


BBDB 








BB 


□□□□ 




+ 


+ 




aasB 








9B 




+ 


+ 






BBBB 








aa 


(a) 




+ 




+ 








+ 










+ 








+ 








+ 










+ 














+ 












+ 




+ 






+ 


















+ 




+ 








+ 




+ 


+ 








+ 




+ 




+ 






+ 












+ 














+ 








+ 






+ 








4- 




+ 




+ 



(b) 



♦#§3^1^1 1-295697 



(13) 



im4] 



VI y- 



Y2 y- 
Y3 yj 
Y4 y- 



V5 y^ 
ye 

Y7 V — 



Y8 y- 



Y9 V 

y 1 0 V 



Yii-3 V- 

Yn-2 v- 



Yd-1 Vj 



2 f a f 
I — ► 



1: 



4 f 



I- 



Y 1 Y- 

Y2 ?- 

YS yj 
Y4 y- 



Y6 yj 
Yy y- 

Y9 
Y I 0 yj 

Yir-a yj 

Yn^l y"^ 
Yn y- 







2F 




If 


2f 




4f 






7f iff 






















































































1 

::;J" 










































































































































































































4- 
































































































n 






















































































































F 




































































-4 


f 


















































4 


































-f 
















4 




























































4 





















[HIS] 



□BOB 

nBe3H 
□□□□ 
eaBQB 

HDHD 
BQBD 

SGaaa 

□BQB 
□BCaB 
□□□B 
BCaBB 
□□BD 
BDBD 
BQBD 



(b) 



QeaesaDonaaes 
□□nQaaBDDD 



BBBBBBBBDB 
BBBBBBBBBB 
BBBBSBBBBB 

□□□□□□sannn 
□caacaQQnEaDD 
canncaBaaaDD 
□□□□□□□□□□ 

BBBBBBBBBB 
BBBBBBBBBB 
BBBBBBBBBB 



□□BBQaBBDB 
□□BBDQBBQB 

□BBBaaBBDn 

BBBBBBBBBB 
BBBBBBaDBB 
BBBBBBBBBB 
BBBBBBBBBB 
eSBBBBBBBBB 
BBBBBBBBan 
BBBBBBBBBB 
BBBBBBBBBB 
BBBBBBBBBB 
BBBBBBBBBB 
BBBBBBBBBB 
BBBBBBBBBB 



(14) 



[me] 



6 0^ 

SO-7 



608 



60 1 



(a) 



7 



I 



Yl 


S 


a 


9 


5! 




? 


0 




Y2 




ih 


d 


& 




d 






y 3 




6 








d 


d 


it 


Y4 




ih 


d 


d 




d 




d^ 


YS 






d 


d 




d 


it 


d 








d 


d 








d 


Yn-2 








d 








d 


Yn-l 






d 


d 






d 


d 


Yn 




1 


& 


1 




1 


1 






-iti 

















6 1 1 

"613 
-614 



6 15 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
docimients submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



